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This is a publication of the National Cooperative Soil Survey, a joint effort of the
United States Department of Agriculture and agencies of the States, usually the Agricul-
tural Experiment Stations. In some surveys, other Federal and local agencies also con-
tribute. The Soil Conservation Service has leadership for the Federal part of the National
Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1964-68. Soil names
and descriptions were approved in 1971. Unless otherwise indicated, statements in the
publication refer to conditions in the county in 1968. This survey was made cooperatively
by the Soil Conservation Service, the New Jersey Agricultural Experiment Station, Cook
College, Rutgers University, the New Jersey Department of Agriculture, State Soil Conser-
vation Committee, and the Board of Chosen Freeholders of Morris County. It is part of
the technical assistance furnished to the Morris County Soil Conservation District.

Soil maps in this survey may be copied without permission, but any enlargement of
these maps could cause misunderstanding of the detail of mapping and result in erroneous
interpretations. Enlarged maps do not show small areas of contrasting soils that could
have been shown at a larger mapping scale.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and woodlands; in selecting
sites for roads, ponds, buildings, and
other structures; and in judging the
suitability of tracts of land for farming,
industry, residences, and recreation.

Locating Soils

All the soils of Morris County are
shown on the detailed map at the back
of this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to cor-
respond with a number on the Index to
Map Sheets.

On each sheet of the detailed map,
soil areas are outlined and are identified
by symbols. All areas marked with the
same symbol are the same kind of soil.
The soil symbol is inside the area if there
is enough room; otherwise, it is outside
and a pointer shows where the symbol
belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the county in alphabetic
order by map symbol and shows the
capability classification of each. It also
shows the page where each soil is de-
scribed.

Individual colored maps that show
the relative suitability or degree of limi-
tation of soils for many specific purposes
can be developed by using the soil map
and the information in the text. Trans-
lucent material can be used as an overlay
over the soil map and colored to show

soils that have the same limitation or
suitability. For example, soils that have
a slight limitation for a given use can be
colored green, those that have a mod-
erate limitation can be colored yellow,
and those that have a severe limitation
can be colored red.

Farmers and those who work with
farmers can learn about use and man-
agement of the soils from the soil de-
scriptions and from the discussion of
capability classification.

Game managers, sportsmen, and oth-
ers can find information about soils and
wildlife in the section “Wildlife.”

Foresters and others can refer to the
section “Woodland,” where the soils of
the county are grouped according to
their suitability for trees.

Community planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation areas in the
section “Town and Country Planning.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering prac-
tices.

Secientists and others can read about
how the soils formed and how they are
classified in the section “Formation,
Morphology, and Classification of the
Soils.”

Newcomers in Morris County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the information about the
county given at the beginning and end
of the publication.

Cover: Striperopping to control erosion on Edneyville soils
in Mendham Township, Morris County.
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MORRIS COUNTY is in the central part of northern
New Jersey (fig. 1). It is in the New York-North-
eastern New Jersey Standard Consolidated Area. Mor-
ristown, the county seat, is near the center of the
county. The county is about 30 miles from north to
south and 30 miles from east to west. Its land area is
299,520 acres, or approximately 468 square miles. In
addition, it has about 10.7 square miles of lakes and
reservoirs. The population of Morris County in 1970
was 383,454.

The county is rapidly becoming urbanized, but large
wooded tracts are in the rough, mountainous area in
the northern part of the county. Even in this area
developments are beginning, but because of the severe
limitations imposed by the soil characteristics, the de-
velopments consist of high-priced homes through which
the developer is able to absorb the additional costs of
overcoming the soil limitations. In the southeastern
part of Morris County, large tracts are being developed
for garden apartments and industrial parks. Other
areas have been set aside for nature reservations and
for open-space activities. The western part of the
county, mainly Washington Township, has the only
extensive farm areas.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Morris County, where they are located,
and how they can be used. The soil scientists went into
the county knowing they likely would find many soils
they had already seen and perhaps some they had not.
They observed the steepness, length, and shape of
slopes; the size and speed of streams; the kinds of
native plants or crops; the kinds of rock; and many
facts about the soils (10).! They dug many holes to
expose soil profiles. A profile is the sequence of natural
layers, or horizons, in a soil; it extends from the surface

' Ttalic numbers in parentheses refer to Literature Cited, p. 108.

* State Agricultural Experiment Station

Figure 1.—Location of Morris County in New Jersey.
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down into the parent material that has not been changed
much by leaching or by the action of plant roots.

The soil scientists made comparisons among the
profiles they studied, and they compared these profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according to
nationwide, uniform procedures. The so0il series and the
soil phase are the categories of soil classification most
used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface
layer, all the soils of one series have major horizons
that are similar in thickness, arrangement, and other
important characteristics. Each soil series is named
for a town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Rockaway and Parsippany, for example, are
the names of two soil series. All the soils in the United
States that have the same series name are essentially
alike in those characteristics that affect their behavior
in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other character-
istic that affects use of the soils by man. On the basis of
such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that affects
management. For example, Rockaway very stony sandy
loam, 3 to 15 percent slopes, is one of several phases in
the Rockaway series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photographs.
These photographs show woodlands, buildings, field
borders, trees, and other details that help in drawing
boundaries accurately. The soil map at the back of this
publication was prepared from aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of some
kind that have been seen within an area that is
dominantly of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two
such kinds of mapping units are shown on the soil
map of Morris County: soil complexes and undif-
ferentiated groups.

A soil complex consists of areas of two or more
soils, so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
of a complex contains some of each of the two or more
dominant soils, and the pattern and relative proportions
are about the same in all areas. Generally, the name of
a soil complex consists of the names of the dominant
soils, joined by a hyphen. Penn-Klinesville shaly silt
loams, 15 to 25 percent slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern

and proportion of soils are not uniform. An area shown
on the map may be made up of only one of the dominant
soils or of two or more. If two or more dominant series
are represented in the group, the name of the group
ordinarily consists of the names of the dominant soils,
joined by “and.” Boonton and Haledon extremely stony
soils, 8 to 15 percent slopes, is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been classified by soil
series. These places are shown on the detailed soil map
and are described in the survey, but they are called
land types and are given descriptive names. Rock out-
crop is an example.

While a soil survey is in progress, soil scientists take
soil samples needed for laboratory measurements and
for engineering tests. Laboratory data from the same
kind of soil in other places are also assembled. Data on
yields of crops under defined practices are assembled
from farm records and from field or plot experiments
on the same kind of soil. Yields under defined manage-
ment are estimated for all the soils.

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants and
as material for structures, foundations for structures,
or covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permea-
bility of the soil or a high water table. They see that
streets, road pavements, and foundations for houses
are cracked on a named kind of soil, and they relate
this failure to the high shrink-swell potential of the
soil material. Thus, they use observation and knowledge
of soil properties, together with available research
data, to predict limitations or suitability of soils for
present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agron-
omists, engineers, and others. They then adjust the
groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their
behavior under current methods of use and manage-
ment.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in Morris County.
A soil association is a landscape that has a distinctive
proportional pattern of soils. It normally consists of
one or more major soils and at least one minor soil,
and it is named for the major soils. The soils in one
association may occur in another, but in a different
pattern.

A map that shows soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who
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want to know the location of large tracts that are suit-
able for a certain kind of land use. Such a map is a use-
ful general guide in managing a watershed, a wooded
tract, or a wildlife area or in planning engineering
works, recreational facilities, and community develop-
ments. It is not a suitable map for planning the manage-
ment of a farm or field or for selecting the exact
location of a road, building, or similar structure,
because the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other character-
istics that affect their management.

The soil associations in this survey have been grouped
into three general kinds of landscape. Each of the
broad groups and their included soil associations are
described in the following pages. The terms for texture
used in the title of the associations apply to the texture
of the surface layer. For example, in the title of as-
sociation 1 the words “gravelly sandy loam” refer to
the texture of the surface layer.

Soils Formed in Young Glacial Till

The associations in this group are in the northern
half of the county. The soils are dominantly gravelly
and extremely stony sandy loams underlain by glacial
till that ranges from gravelly loamy sand to silt loam.
Outcrops of bedrock are common in some steep areas.
The soils are on ridges and in valleys.

1. Rockaway-Hibernia-Urban land association

Deep, well drained to somewhat poorly drained, gently
sloping to steep gravelly sandy loams and stony to
extremely stony loams and sandy loams that overlie
granitic gneiss; on uplands

The soils in this association formed in stony to
extremely stony sandy loam glacial till. The till is of
mixegi origin but is derived largely from fragments of
granitic gneiss. Bedrock is at a depth of 4 to 10 feet or
more and varies greatly within short horizontal dis-
tances. A few rock outcrops are present.

This association covers 25 percent of the county. It is
50 percent Rockaway soils, 10 percent Hibernia soils,
10 percent Urban land-Rockaway complexes, and 30
percent minor soils.

Rockaway soils are on uplands; they are gently
sloping to steep and well drained to moderately well
drained. They have a fragipan in the lower part of the
profile. Hibernia soils are in depressions and drainage-
ways and at the base of steep slopes. These soils are
gently sloping to steep and somewhat poorly drained.
They have a fragipan in the lower part of the profile.
The areas of Urban land have been cut, filled, smoothed,
or otherwise mixed during construction. Most areas
are covered by buildings or pavement. Most of the soils
in the remaining open spaces have been reworked to
the ?lxtent that the original soil profile cannot be recog-
nized.

Minor soils are in the Ridgebury, Riverhead, and
Pompton series. Ridgebury soils are in drainageways
and depressions. Riverhead and Pompton soils are on
terraces and outwash plains.

The soils in this association are limited for farming

and community development by steep slopes, stoniness,
and slow permeability in the fragipan. Hibernia and
Ridgebury soils are also limited by wetness. They have
a fragipan that causes lateral seepage of water into
excavations and foundations and restricts the growth
of roots and the downward movement of water.

This association is poorly suited to farming and
most community development. It is well suited to open
space and recreation.

Most areas of this association are woodland. A few
areas have been cleared and are cultivated or used for
pasture. Extensive areas are in residential and recrea-
tional developments. Urban land is used for building
sites and other nonfarm uses.

2. Rockaway-Rock outcrop association

Deep, well drained and moderately well drained,
strongly sloping to very steep very stony and extremely
stony sandy loams that overlie granitic gneiss, and
strongly sloping to very steep rock outcrops; on uplands

The soils in this association formed in stony to
extremely stony sandy loam glacial till. The till is of
mixed origin but is largely derived from fragments of
granitic gneiss. Bedrock is at the surface in places but
ranges to a depth of more than 10 feet, and depth varies
greatly within short horizontal distances.

This association covers 10 percent of the county. It
is 50 percent Rockaway soils, 40 percent Rock outcrop,
and 10 percent minor soils.

Rockaway soils are on uplands; they are strongly
sloping to very steep and well drained to moderately
well drained. They have a fragipan in the lower part of
the profile. Rock outcrop is mainly granitic gneiss; on
Green Pond Mountain, however, it is mainly red quartz-
ite and conglomerate.

Minor soils are in the Hibernia, Ridgebury, and
Riverhead series. Hibernia and Ridgebury soils are in
depressions and drainageways. Riverhead soils are on
terraces and outwash plains.

The soils in this association are limited for farming
and community development by rock outcrop over al-
most half of the area, strongly sloping to steep slopes,
stoniness, slow permeability, and the fragipan, which
restricts the growth of roots (fig. 2). Small areas of
Hibernia and Ridgebury soils are also limited by in-
adequate drainage.

This association is poorly suited to farming, com-
munity development, and most recreational uses. It is
suited to wildlife habitat and open space.

Almost all areas of this association are woodland.

3. Netcong-Rockaway association

Deep, well drained and moderately well drained, gently
sloping to very steep gravelly, very stony, and extremely
stony sandy loams that overlie granitic gneiss; on up-
lands

The soils in this association formed in gravelly, stony,
or extremely stony sandy loam glacial till. The till is of
mixed origin but is derived largely from fragments of
%ranitic gneiss. Bedrock is generally below a depth of 10

eet.
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Figure 2.—Housing development on gently sloping to strongly sloping soils in Rockaway-Rock outcrop association. Steeper soils

are wooded.

This association covers 5 percent of the county. It is
40 percent Netcong soils, 40 percent Rockaway soils,
and 20 percent minor soils.

Netcong soils are on rolling uplands. They are gently
sloping to strongly sloping and well drained. Rockaway
soils are on uplands; they are gently sloping to very
steep and well drained to moderately well drained.
They have a fragipan in the lower part of the profile.

Minor soils are in the Hibernia, Ridgebury, Parker,
Califon, and Riverhead series. Hibernia, Ridgebury, and
Califon soils are in drainageways and depressions.
Parker soils are on the top and sides of ridges. River-
head soils are on terraces and outwash plains.

The soils in this association are limited by very steep
slopes, many stony to extremely stony areas, and
seasonal seepage on top of the more slowly permeable
subsoil.

Except for the steep, stony, or wet soils, this associa-
tion is suited to farming, community development, open
space, and wildlife habitat (fig. 3). The steep, stony,
or wet soils are better suited to open space, wildlife
habitat, or low-intensity recreation than to other uses.

About half of this association was once cleared and

farmed. Some areas are reverting to woodland. Many
areas are used for residential, commercial, and in-
dustrial development.

4. Holyoke-Haledon-Boonton association

Shallow and deep, well drained to somewhat poorly
drained, gently sloping to very steep rocky silt loams,
silt loams, gravelly loams, and extremely stony loams
that overlie basalt or shale; on uplands

The soils in this association formed in thin to thick
deposits of glacial till. The till is derived mostly from
basalt and red to brown shale and sandstone, but it
contains some fragments of granitic gneiss. Rock out-
crops are hard but are fractured into large blocks.

This association covers 1 percent of the county. It is
40 percent Holyoke soils, which include areas of Rock
outcrop; 30 percent Haledon soils; 10 percent Boonton
soils; and 20 percent minor soils.

Holyoke soils are on side slopes of basalt ridges. They
are gently sloping to steep, well drained, and shallow.
Haledon soils are on undulating and rolling, low hills.
They are gently sloping to strongly sloping, somewhat
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Figure 3.—Urbanization in an area of Netcong-Rockaway association, mostly on the less sloping soils. Steeper soils remain wooded.
Controlling erosion and runoff is a concern on these soils.

poorly drained, and deep. They have a fragipan in the
lower part of the subsoil. Boonton soils are on ridgetops,
side slopes, and hills. They are gently sloping to strongly
sloping and well drained to moderately well drained.
They have a fragipan in the lower part of the subsoil.

Minor soils are in the Riverhead, Pompton, Nesha-
miny, and Hibernia series and the Ellington series,
loamy subsoil variant. Riverhead and Pompton soils
are on terraces and outwash plains. Neshaminy soils
and the Ellington loamy subsoil variant are on the top
and sides of ridges. Hibernia soils are in depressions
and drainageways and at the base of steep slopes.

The soils in this association are limited by strongly
sloping to steep areas, shallow depth to bedrock, ex-
tensive areas of Rock outerop or stony soils, the hazard
of erosion, and seepage from the top of the bedrock or
the fragipan into cuts, foundations, and excavations.
Hibernia soils are also limited by wetness.

This association is poorly suited to farming and most
community development. It is suited to low-density
development and open space.

Most areas of this association are woodland. Some
small areas have been cleared and are used for pasture.
Some areas, particularly those that afford an attractive
view, are used as homesites, although the cost of site
preparation is high,

5. Haledon-Urban land-Boonton association

Deep, well drained to somewhat poorly drained, gently
sloping and strongly sloping silt loams, gravelly loams,
and extremely stony loams that overlie basalt or shale;
on uplands

The soils in this association formed in thick deposits
of glacial till. The till is derived mostly from basalt and
red to brown shale and sandstone, but it includes some
fragments of granitic gneiss. Basalt or shale bedrock is
generally below a depth of 10 feet. A few small outerops
of basalt are present in strongly sloping areas.

This association covers 5 percent of the county. It is
40 percent Haledon soils, 20 percent Urban land, 15
percent Boonton soils, and 25 percent minor soils.

Haledon soils are on undulating and rolling low hills.
These soils are gently sloping to strongly sloping and
somewhat poorly drained. They have a fragipan in
the lower part of the subsoil. The areas of Urban land
have been cut, filled, smoothed, or otherwise mixed
during construction. Most of the areas are covered by
buildings or pavement. Most of the soils in the remain-
ing open spaces have been reworked to the extent that
the original soil profile cannot be recognized. Boonton
soils are on ridgetops, side slopes, and hills. These soils
are gently sloping to strongly sloping and well drained
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and moderately well drained. They have a fragipan in
the lower part of the subsoil.

Minor soils are in the Holyoke, Riverhead, Pompton,
Whippany, Parsippany, and Haledon series. Holyoke
soils are on the sides of basalt ridges. Riverhead and
Pompton soils are on terraces and outwash plains.
Parsippany and Whippany soils are in the basin form-
erly occupied by Glacial Lake Passaic. Haledon soils
are on undulating and rolling low hills in a complex with
Urban land.

The soils in this association are dominantly somewhat
poorly drained. Slow permeability in the fragipan re-
tards percolation and causes lateral movement of water
in wet seasons. The water seeps into cuts, excavations,
and foundations, which results in slumping, erosion,
and difficulty in providing drainage.

If drainage and erosion are controlled, this associa-
tion is suited to most farming and community develop-
ments. It is poorly suited to onsite disposal of sewage
because of the somewhat poor drainage and slow perme-
ability.

About half of this association was once cleared and
farmed. Most of it has been idle for many years and
is in various stages of reverting to woodland or is used
for housing developments. Extensive areas (Madison,
Chatham, and Florham Park) are in residential, com-
mercial, and industrial developments. Urban land is
used as building sites and for other nonfarm uses.

Soils Formed in Organic Deposits, Glacial Lake
Sediment, or Glacial Outwash

The associations in this group occur throughout the
county. They consist of wet organic soils, wet clayey
soils, and wet or dry gravelly sandy loams. These soils
are underlain by stratified glacial outwash or lacustrine
sediment and are in basins, on low plains, or on terraces.

6. Riverhead-Urban land-Pompton association

Deep, well drained to somewhat poorly drained, nearly
level to strongly sloping gravelly sandy loams and sandy

loams that overlie stratified outwash sand and gravel;

on outwash plains and terraces

The soils in this association formed in gravelly sandy
loam or loamy sand glacial outwash. The outwash is
derived mostly from granitic gneiss, red to brown shale
and sandstone, and basalt. Bedrock is below a depth of
10 feet.

This association covers 12 percent of the county. It is
40 percent Riverhead soils, 25 percent Urban land-
Riverhead complex, 10 percent Pompton soils, and 25
percent minor soils.

Riverhead soils are on terraces and outwash plains.
These soils are nearly level to strongly sloping and well
drained. The areas of Urban land have been cut, filled,
smoothed, or otherwise mixed during construction.
Most of the areas are covered by buildings and pave-
ment. Most of the soils in the remaining open spaces
have been reworked to the extent that the original
profile cannot be identified. Pompton soils are on ter-
races and outwash plains. These soils are nearly level
to gently sloping and somewhat poorly drained.

Minor soils are in the Preakness, Otisville, Parsip-
pany, Boonton, and Adrian series and the Preakness
series, dark surface variant. Preakness soils and the
Preakness dark surface variant are in depressions on
terraces and outwash plains. Otisville soils are on gently
rolling high terraces. Parsippany soils are in old glacial
lake basins. Boonton soils are on ridgetops, side slopes,
and hills. Adrian soils are in depressions and low areas
near streams. Isolated knobs of excessively drained
coarse-textured soils are also present.

The soils in this association are limited for farming
and community development by inadequate drainage in
low areas, the hazard of erosion on sloping soils, and
coarse texture. The wet areas and the coarse-textured
soils are severely limited for onsite disposal of septic
tank effluent.

This association is well suited to farming and to
community development.

Most of this association was once cleared and used
extensively for vegetables and nursery crops, but now it
is idle or is used for residential, commercial, and
industrial purposes. In the western part of the county
and in the Berkshire Valley, areas of this association
are mostly woodland. This association is a source of
sand, gravel, and road fill. Pit operations are extensive
in the northwestern part of Mount Olive Township.
Near Succasunna and Pequannock, sand and gravel
have been mixed by means of dredging, leaving large
ponds or lakes. Urban land is used as building sites and
for other nonfarm uses.

7. Carlisle-Parsippany-Preakness association

Deep, poorly drained and very poorly drained, nearly
level mucks, silt loams, and sandy loams that overlie
stratified lacustrine sand, silt, and clay or stratified
outwash sand and gravel; in depressions or along low-
gradient streams

This association consists of organic and mineral soils.
The organic soils formed in partly decayed remains of
herbaceous and woody plants in deposits 6 feet or more
deep. The mineral soils formed in stratified clayey or
sandy loam glacial outwash. Bedrock is below a depth
of 10 feet.

This association covers 4 percent of the county. It is
50 percent Carlisle soils, 30 percent Parsippany soils,
10 percent Preakness soils, and 10 percent minor soils.

Carlisle soils are in depressions or along low-gradient
streams. These are nearly level, very poorly drained,
dark-colored organic soils. Parsippany soils are in the
basin formerly occupied by Glacial Lake Passaic. They
are nearly level, poorly drained mineral soils. Preakness
soils are in depressions on terraces and outwash plains.
These soils are nearly level, poorly drained sandy loams.

Minor soils in this association are in the Adrian and
Biddeford series and the Preakness series, dark surface
variant. Also included are areas of Muck, shallow to
clay or shallow to loam. Adrian soils are in depressions
and low areas near streams. The Preakness dark
surface variant is in depressions on terraces and out-
wash plains. Biddeford soils are in depressions, along
streams, and in old meander scars in the basin formerly
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occupied by Glacial Lake Passaic. Muck is commonly
around bogs and swamps.

This association is severely limited by poor to very
poor drainage and by the organic soils.

If drained, the soils in this association are well suited
to vegetables and other specialty crops. They are poorly
suited to community development. They are suited to
open-space activities.

This association is used mostly for trees and marsh
plants.

8. Parsippany-Biddeford-W hippany association

Deep, somewhat poorly drained to very poorly drained,
nearly level and gently sloping silt loams that overlie
stratified lacustrine sand, silt, and clay; on broad low-
lands

The soils in this association formed in moderately
fine textured glacial outwash 3 feet or more thick over
loamy to gravelly and sandy outwash several feet thick.
Bedrock is below a depth of 10 feet.

This association covers 5 percent of the county. It is
45 percent Parsippany soils, 15 percent Biddeford soils,
15 percent Whippany soils, and 25 percent minor soils.

Parsippany soils are in the basin formerly occupied
by Glacial Lake Passaic. They are nearly level and
poorly drained. Biddeford soils are in depressions,
along streams, and in old meander scars of the basin
formerly occupied by Glacial Lake Passaic. These soils
are nearly level and very poorly drained. Whippany
soils are on slight elevations or gently sloping periph-
eral areas of the basin formerly occupied by Glacial
Lake Passaic. These soils are nearly level to gently
sloping and somewhat poorly drained.

Minor soils are in the Adrian, Carlisle, Pompton,
Riverhead, and Preakness series. Also included are
areas of Muck. Adrian and Carlisle soils and areas of
Muck are in depressions and low areas near streams.
Pompton, Riverhead, and Preakness soils are on ter-
races and outwash plains; Riverhead soils are well
drained, Pompton soils are somewhat poorly drained,
and Preakness soils are poorly drained.

The soils in this association are limited for farming
and most community development by very poor to
somewhat poor drainage, clayey texture, and frequent
flooding (fig. 4).

This association is poorly suited to farming and most
community development. It is well suited to habitat for
waterfowl] and associated wetland wildlife.

About half of the areas of this association are wood-
land. Most of the rest has been cleared and cultivated.
In recent years, extensive areas have become idle and
are now part of the Great Swamp National Wildlife
Refuge.

Soils Formed in Old Glacial Deposits or in
Material Weathered from Bedrock

The associations in this group are in the southern and
southwestern parts of the county. The soils are domi-
nantly loamy and deeply weathered, and they have more
clay in the subsoil than in the surface layer or in the
substratum. The substratum is weathered residuum or

old glacial deposits. These soils are on uplands and in
valleys.

9. Neshaminy-Ellington, loamy subsoil
variant, association

Deep, well drained to somewhat poorly drained, gently
sloping to steep fine sandy loams, gravelly silt loams,
and very stony silt loams that overlie basalt or shale;
on uplands

The soils in this association formed in material
weathered in place from basalt bedrock or in fine sandy
loam or loam sediment underlain at a depth of 40 inches
or more by material weathered from the underlying
rock. Rock is at the surface on steep slopes and ranges
to a depth of more than 10 feet.

This association covers 2 percent of the county. It is
40 percent Neshaminy soils; 30 percent Ellington soils,
loamy subsoil variant; and 30 percent minor soils.

Neshaminy soils are on the top and sides of ridges.
These soils are gently sloping to steep and well drained.
The Ellington loamy subsoil variant is on the sides of
ridges in the basin formerly occupied by Glacial Lake
Passaic. These soils are gently sloping to steep and
moderately well drained to somewhat poorly drained.

Minor soils in this association are in the Penn, Pomp-
ton, and Riverhead series. Penn soils are on hills.
Pompton and Riverhead soils are on terraces and out-
wash plains. Rock outcrop is also present.

The soils in this association are limited for farming
and community development by steep slopes, the hazard
of erosion, shallowness to bedrock in steep soils, stoni-
ness, and seepage to the surface in steep soils, in cuts
and excavations, and into foundations.

This association is poorly suited to farming and to
most community development. It is suited to open-space
activities and to wildlife habitat.

About half of the areas of this association are wood-
land. Most of the rest is in pasture, field crops, and
nurseries. A small part has been used for residential
development.

10. Penn-Reaville, deep variant-Urban
land association

Deep and moderately deep, well drained to somewhat
poorly drained, nearly level to steep shaly silt loams
that overlie shale; on uplands

The soils in this association formed in shaly silt
loam material weathered in place from shale bedrock.
Shale bedrock is generally at a depth of 2 to 4 feet,
but in steep to very steep soils it is above a depth of 20
inches.

This association covers 2 percent of the county. It is
50 percent Penn soils; 10 percent Reaville soils, deep
variant; 10 percent Urban land-Penn complex; and
30 percent minor soils.

Penn soils are on low hills in the Passaic basin and
in the valley of North Branch Raritan River and Glad-
stone Brook. These soils are gently sloping to steep,
well drained, and moderately deep over shale bedrock.
The Reaville deep variant is in drainageways, on gentle
hills, and in seep spots. These soils are nearly level to
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Figure 4.—Stirling area during 1958 flood. Flooding covers nearly all Parsippany and Biddeford soils. Most of Stirling is on Penn
soils, which did not flood. Recent construction has extended onto Whippany and Parsippany soils where hazard of flooding is greater.

gently sloping, moderately well drained and somewhat
poorly drained, and deep. The areas of Urban land have
been cut, filled, smoothed, or otherwise mixed during
construction. Most of the areas are covered by buildings
and pavement. Most of the soils in the remaining open
spaces have been reworked to the extent that the
original profile cannot be identified.

Minor soils are in the Klinesville, Neshaminy, River-
head, Whippany, and Parsippany series and the Elling-
ton series, loamy subsoil variant. Klinesville soils are
shallow and are on steep valley escarpments. Neshaminy
soils and the Ellington loamy subsoil variant are on the
tops and sides of ridges. Riverhead soils are on terraces
and outwash plains. Whippany and Parsippany soils are
in the basin formerly occupied by Glacial Lake Passaic.

The soils in this association are limited by shallow-
ness to bedrock, steep slopes, and wetness.

This association is suited to farming and to com-
munity development.

Most areas of this association are woodland or pas-
ture; some areas are cropped. Some small areas are
used for residential and commercial development. Ur-
ban land is used as building sites and for other nonfarm
uses.

11. Califon-Annandale-Cokesbury association

Deep, well drained to poorly drained, nearly level to
strongly sloping loams, gravelly loams, very stony
loams, and extremely stony loams that overlie granitic
gneiss; on uplands

The soils in this association formed in deeply
weathered loamy glacial till. The till is derived mostly
from granitic gneiss. Bedrock is below a depth of 10
feet in most areas.
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This association covers 4 percent of the county. It is
40 percent Califon soils, 30 percent Annandale soils,
25 percent Cokesbury soils, and 5 percent minor soils.

Califon soils are in depressions and waterways or in
seepage areas at the base of slopes. These soils are
nearly level to strongly sloping and moderately well
drained to somewhat poorly drained. They have a fragi-
pan in the lower part of the profile. Annandale soils
are generally on ridgetops. These soils are gently sloping
to strongly sloping and well drained. They have a fragi-
pan in the lower part of the subsoil. Cokesbury soils
are in drainageways, depressions, and areas at the base
of steeper slopes. These soils are nearly level to gently
sloping and poorly drained. They have a fragipan in the
lower part of the subsoil.

Minor soils are in the Parker, Edneyville, and Bartley
series. Parker and Edneyville soils are on the tops and
sides of ridges. Bartley soils are on terraces adjacent
to flood plains.

The soils in this association are limited by somewhat
poor or poor drainage, the hazard of erosion on strongly
sloping soils, and slow permeability in the fragipan.

This association is well suited to general farming,
dairy farming, and most community development (fig.
5). It is well suited to open-space activities and to wild-
life habitat.

More than half of this association has been cleared
and farmed. The poorly drained and somewhat poorly
drained Cokesbury and Califon soils support extensive
areas of woodland.

-
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12. Edneyville-Parker-Califon association

Deep, excessively drained to somewhat poorly drained,
gently sloping to steep gravelly loams, very gravelly
sandy loams, very stony loams, and extremely stony
sandy loams that overlie granitic gneiss; on uplands

The soils in this association formed in granitic ma-
terial weathered in place from bedrock or moved a
short distance and redeposited in waterways. Bedrock
is below a depth of 10 feet in most areas but crops out
in a few places, particularly in steep soils.

This association covers 15 percent of the county. It
is 50 percent Edneyville soils, 40 percent Parker soils,
5 percent Califon soils, and 5 percent minor soils.

Edneyville soils are on the tops and sides of ridges.
These soils are gently sloping to steep and well drained.
Parker soils are on the tops and sides of ridges. These
soils are gently sloping to steep, excessively drained,
and very gravelly. Califon soils are in depressions,
drainageways, and seepage areas at the base of slopes.
These soils are nearly level to strongly sloping and
moderately well drained to somewhat poorly drained.
They have a fragipan in the lower part of the profile.

Minor soils are in the Annandale, Cokesbury, and
Bartley series and the Califon series, friable subsoil
variant. Annandale soils are on ridgetops. Cokesbury
soils and the Califon friable subsoil variant are in
drainageways and depressions and at the base of steep
slopes. Bartley soils are on terraces adjacent to flood
plains.
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Figure 5.—Contour cultivation on Annandale soils. Wooded areas are steeper Edneyville and Parker soils. Urbanization is spreading
into wooded and farmed areas.
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The well drained and excessively drained soils in this
association are limited for farming and community
development by coarse fragments, steep slopes, and
the hazard of erosion.

This association, particularly the gently sloping soils,
is suited to farming and most community development.
The strongly sloping to steep soils are not well suited
to farming and intensive community development, but
they are well suited to open space and wildlife habitat.

Most of this association has been cleared for farming.
The steep and very stony to extremely stony soils are
wooded. Some old fields are now in trees, either by
natural seeding or by planting of pines and other
conifers.

13. Parker-Edneyville association

Deep, excessively drained and well drained, steep to
very steep very gravelly sandy loams, gravelly loams,
and extremely stony sandy loams that overlie granitic
gneiss; on uplands

The soils in this association formed in gravelly to
extremely stony material weathered in place from bed-
rock. Bedrock is as shallow as 4 feet but is typically
more than 10 feet deep.

This association covers 5 percent of the county. It is
50 percent Parker soils, 40 percent Edneyville soils,
and 10 percent minor soils.

Parker and Edneyville soils are on the top and sides
of ridges. The Parker soils are steep to very steep,
excessively drained, and very gravelly. The Edneyville
soils are steep and well drained.

Minor soils are in the Califon, Cokesbury, Netcong,
and Bartley series. Califon and Cokesbury soils are in
drainageways and depressions. Netcong soils are on
rolling uplands. Bartley soils are on terraces adjacent
to flood plains.

The soils in the association are limited by steep to
very steep slopes, stoniness, and rock outcrops.

This association is unsuitable for farming and is
severely limited for intensive community development.
It is suited to open-space activities and to protection
of watershed.

Most areas of this association are woodland, but a
small part has been cleared and is used for pasture.

14. Bartley-Turbotville-Cokesbury association

Deep, moderately well drained to poorly drained, nearly
level to strongly sloping loams and gravelly loams that
overlie limestone or granitic gneiss; on terraces

The soils in this association formed in deeply weath-
ered glacial till or colluvium of mixed mineralogy. The
till and colluvium are derived largely from granitic
gneiss. Bedrock is generally below a depth of 10 feet.

This association covers 5 percent of the county. It
is 25 percent Bartley soils, 25 percent Turbotville soils,
20 percent Cokesbury soils, and 30 percent minor soils.

Bartley soils are on terraces adjacent to flood plains.
These soils are gently sloping to strongly sloping and
moderately well drained. They have a fragipan in the
lower part of the subsoil. Turbotville soils are in drain-
ageways and depressions in the uplands and on terraces.

These soils are nearly level to gently sloping and.some-
what poorly drained. They have a fragipan in the
lower part of the subsoil. Cokesbury soils are in drain-
ageways and depressions and at the base of stgep
slopes. These soils are nearly level to geptly sloping
and poorly drained. They have a fragipan in the lower
part of the subsoil.

Minor soils are in the Edneyville, Califon, and Wash-
ington series. Also included are areas of Alluvial land
and Alluvial land, wet. Edneyville soils are on the top
and sides of ridges. Califon soils are in drainageways
and depressions and at the base of slopes. Washingtpn
soils are on terraces adjacent to flood plains. Alluvial
land is on flood plains.

The soils in this association are limited by inadequate
drainage.

The soils in this association are among the best in
the county for farming. The association is also suited
to community development. Poor drainage in Cokesbury
soils is a severe limitation to community development.

Most of this association is in crops and pasture.
Small areas of poorly drained soils, generally along
streams, are woodland.

Descriptions of the Soils

This section describes the soil series and mapping
units in Morris County. Each soil series is deseribed in
detail, and then, briefly, each mapping unit in that
series. Unless specifically mentioned otherwise, it is
to be assumed that what is stated about the soil series
holds true for the mapping units in that series. Thus,
to get full information about any one mapping unit, it
is necessary to read both the description of the mapping
unit and the description of the soil series to which it
belongs. .

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second is much more detailed and is for
those who need to make thorough and precise studies
of soils. The profile described in the series is representa-
tive of mapping units in that series. If the profile of a
given mapping unit is different from the one described
for the series, these differences are stated in describing
the maping unit or they are differences that are ap-
parent in the name of the mapping unit. Color terms
are for moist soils unless otherwise stated. Reaction is
for untreated soils. Limed soils are less acid, in places
to a depth of 2 or 3 feet.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Rock outcrop, for example, does not belong to a
soil series, but nevertheless is listed in alphabetic order
along with the soil series.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each
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description of a mapping unit is the capability unit in in describing soils can be found in the Glossary, and

which the mapping unit has been placed. more detailed information about the terminology and
The acreage and proportionate extent of each map- methods of soil mapping can be obtained from the Soil

ping unit are shown in table 1. Many of the terms used Survey Manual (10). '

TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Area | Extent Soil Area | Extent
Acres | Percent Acres | Percent
Adrian muck 3,450 1.2 || Netcong gravelly sandy loam, 3 to 8 percent
Alluvial land 3,000 1.0 || slopes 4,350 15
Alluvial land, wet 1,900 .6 || Netcong gravelly sandy loam, 8 to 15 percent
Annandale gravelly loam, 3 to 8 percent slopes 2,750 9
slopes 5,450 1.8 | Otisville gravelly loamy sand, 3 to 15 percent
An?andale gravelly loam, 8 to 15 percent 1.200 S1OPeS oo 2,650 9
slopes 2 4 o
1B3art%ey 11oam, é) t083 percent 1slopes 9 ggg g Ogse;’.lcgﬁf ‘;?Z;Bsy loamy sand, 15 to 25 580 2
artley loam, 3 to 8 percent slopes .. y .
ga(;sl%y gra\{el}y loam, 8 to 15 percent slopes.... 580 2 lei];;:;sgr avelly sandy loam, 3 to 15 percent 9,600 3.2
iddeford silt loam 2,950 1.0 ’
Boonton gravelly loam, 3 to 8 percent slopes.._. 1,100 4 Paré‘recI;Xtt%er grgsvelly sandy loam, 15 to 25 2,700 9
Boonton gravelly loam, 8 to 15 percent slopes - 1,250 4 Pagker-Edne Iirilléiextrerﬂ-e-:ly sto}ly sandy ’
Boonton and Haledon extremely stony soils, loams. 3 toy 15 percent slopes._..... . 16,900 5.6
8 to 15 percent slopes i 2 | Parker-Edneyville extremely stony sandy
Califon loam, 0 to 3 percent slopes 1,300 4 loams, 15 to 25 percent slopes 8.600 2.9
Califon loam, 3 to 8 percent slopes .. 4,050 14 | parker-Rock outcr%p complex, 20 to 35 ’
Califon loam, 8 to 15 percent slopes 950 3 ercent slopes ’ 6.800 2.3
Califon gravelly loam, 3 to 8 percent slopes.. 1,150 4 PaI;'sippany sirit loam . 2:500 8
Califon very stony loam, 2 to 8 percent slopes .| 3,700 1.2 Parsippany silt loam, sandy loam substratum | 8,050 2.7
Caslll(f)loagsvery stony loam, 8 to 15 percent 800 3 Pattenburg gravelly ioam, 3 to 8 percent 150 1
Califon loam, friable subsoil variant, 3 to 8 Pastlt(:al:lebsu; ravelly loam, 8 to 15 percent h
percent slopes 1,450 5 slopes gg ’ 340 1
Carlisle muck 7,900 2.6 | penn shaly silt loam, 3 to 8 percent slopes 2,000 N
Cokesbury gravelly loam, 0 to 3 percent Penn shaly silt loam, 8 to 15 percent slopes . 1,250 4
slopes 2,150 ‘T | Penn-Klinesville shaly silt loams, 15 to 25
Cokesbury gravelly loam, 3 to 8 percent percent slopes 430 1
slopes 1,600 5 Pits, sand and gravel. .. 1,370 5
Cokesbury extremely stony loam, 0 to 8 Pompton sandy loam, 0 to 3 percent slopes. .. 530 2
percent slopes 6,850 2.3 | Pompton sandy loam, 3 to 8 percent slopes - 3,600 1.2
Edneyville gravelly loam, 3 to 8 percent Preakness sandy loam, 0 to 4 percent slopes... 3,400 11
slopes . 9,300 8.1 | Preakness sandy loam, dark surface variant _| 1,200 4
Edneyville gravelly loam, 8 to 15 percent Reaville shaly silt loam, deep variant, 0 to 5
slopes - 6,550 2.2 percent slopes ... 780 3
Edneyville gravelly loam, 15 to 25 percent Ridgebury very stony loam, 0 to 3 percent
slopes 2,400 .8 slopes 2,250 N
Ellington fine sandy loam, loamy subsoil Ridgebury extremely stony loam, 3 to 10
variant, 3 to 8 percent slopes...._______ | 770 3 percent slopes .. ) 3,900 1.3
Ellington fine sandy loam, loamy subsoil Riverhead gravelly sandy loam, 0 to 3
variant, 8 to 15 percent slopes ... 840 3 percent slopes 270 1
Ellington fine sandy loam, loamy subsoil Riverhead gravelly sandy loam, 3 to 8
variant, 15 to 25 percent slopes_._________| 230 1 percent slopes 4,600 1.5
Haledon silt loam, 3 to 8 percent slopes. .| 4,450 1.5 | Riverhead gravelly sandy loam, 8 to 15
Haledon silt loam, 8 to 15 percent slopes 780 3 percent slopes ... 2,050 A
Hibernia stony loam, 8 to 15 percent slopes...__|] 9,800 3.3 | Riverhead gravelly sandy loam, neutral
Hiblernia very stony loam, 15 to 25 percent 600 0 variant, 2 to 8 percent slopes...._.._________ 1,150 4
slopes . loam, 3to 8
Hollyoke rocky silt loam, 5 to 15 percent 760 3 Ro;g&‘g:g 51(‘)2;)\26511)’ sandy 2,150 N
slopes ‘ . ndy loam, 8 to 15
Holyoke-RO{:k outcrop complex, 15 to 35 730 0 Rogg-i‘::g sglx(')e;)\;e;ll{sa v 1,150 4
percent slopes . ony sandy loam, 3 to 15
Kli?esville shaly silt loam, 25 to 35 percent 260 1 R°g§i‘;’§€' ;&%Igre:t v sancy ’ 24,000 8.0
slopes . mel ony sandy loam, 15
Made land, sanitary land fill 660 2 R%%kggi’;ri’éff Slgge:t v = v | 10,600 3.5
Minoa silt loam, 0 to 3 percent slopes __.. 280 1 Rockaway-Rock outcrop complex, 3 to 15
Minoa silt loam, 3 to 8 percent slopes.___| 840 -3 percent slopes 7,250 2.4
Muck, shallow over clay 970 3 | Rockaway-Rock outcrop complex, 15 to 25
Muck, shallow over loam 960 3 percent slopes ] 5,900 2.0
Neshaminy gravelly silt loam, 8 to 8 percent Rockaway-Rock outcrop complex, 25 to 45
slopes 950 3 percent slopes ] 2,700 9
Neshaminy gravelly silt loam, 8 to 15 percent Rock outerop 500 2
slopes 1,450 .5 || Rock outerop-Rockaway complex, steep ... 7,300 2.6
Neshaminy very stony silt loam, 15 to 25 Turbotville loam, 0 to 3 percent slopes .| 1,400 5
percent slopes 390 .1 || Turbotville loam, 3 to 8 percent slopes .| 2,650 9
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued

Soil Area | Extent Soil Area | Extent
Acres | Percent Acres Percent
Urban land 6,200 2.1 || Urban land-Rockaway complex, moderately
Urban land, wet 480 2 SEeeP 650 0.2
Urban land-Edneyville complex.... .| 1,450 .5 || Urban land-Whippany complex ... ] 970 3
Urban land-Haledon complex ... 2,800 .9 || Washington loam, 0 to 8 percent slopes_______| 1%?8 é
Urban land-Neshaminy comp]ex ,,,,,,,,,,,,,,,,,,,,,,,, 550 2 %E}ppany Sllt loam, 0 to 3 percent s%opes ------ ] 1,100 .4
Urban land-Penn complex 630 2 ippany silt loam, 3 to 8 percent slopes ... = '
p Whippany silt loam, sandy loam substratum,
Urban land-Preakness complex | 530 2 0 to 3 percent slopes 400 1
Urban land-Riverhead complex ... | 9,600 3.2 || Whippany silt loam, sandy loam substratum,
Urban land-Rockaway complex, gently 3 to 8 percent slopes 1,000 .3
sloping and sloping 8,500 2.8 || Whitman very stony loam 930 3
Total 299,520 100.0

Adrian Series

The Adrian series consists of nearly level, very poorly
drained organic soils that are underlain by sandy de-
posits at a depth of 16 to 50 inches. Thesge soils are in
low positions. In the northern half of the county, they
are in small depressions or kettles; in the southern half,
they are in large areas.

In a representative profile the surface layer is black,
highly decomposed muck about 12 inches thick. Below
this, and extending to a depth of about 42 inches, is very
dark brown and dark-brown, fibrous and decomposed
muck. The substratum to a depth of 60 inches is gray
loamy sand.

Permeability is rapid, and available water capacity
is high. The water table is at the surface most of the
time. Most large areas of Adrian muck are near
streams, and they are subject to stream overflow. The
soils are unstable under load, are compressible, and
subside if they are drained.

If Adrian soils are farmed, they require drainage
and protection from flooding. Drainage outlets are
typically not available or are costly to obtain. The soils
have potential for intensive production of vegetables or
specialty crops but are little used in Morris County
because of drainage costs. In most places the present
vegetation is trees, mainly red maple and elm.

Representative profile of Adrian muck, one-fourth
mile east of Pleasant Hill Road, 50 feet from southern
edge of bog:

Oal—0 to 12 inches, black (10YR 2/1, broken face and
rubbed) muck (sapric material); 10 percent fiber,
less than 5 percent rubbed; weak, medium, granular
structure; sticky; 30 percent, by weight, organic
matter; mineral part is eclay loam; medium acid;
clear, wavy boundary.

0a2—12 to 36 inches, very dark brown (7.5YR 2/2, broken
face and rubbed) muck (sapric material), on ex-
posure to air, color changes rapidly to black (10YR
2/1); 60 percent fiber, 10 percent rubbed; sodium-
pyrophosphate-extract color very dark grayish
brown (10YR 3/2) massive; slightly sticky; 10 per-
cent woody coarse fragments % inch to 8 inches in
size along minimum dimension; medium acid; clear,
wavy boundary.

0e1—36 to 42 inches, dark-brown (7.5YR 3/2) hemic mate-
rial, black (5YR 2/1) rubbed; 60 percent fiber, 15
percent rubbed; sodium-pyrophosphate-extract color

very pale brown (10YR 7/3); massive; nonsticky;
medium acid; abrupt, wavy boundary.

IIC—42 to 60 inches, gray (10YR 5/1) loamy sand; single
grained; loose; medium acid.

The surface layer ranges from black (N 2/0) to very dark
grayish brown (10YR 3/2), is sapric or hemic material, and
generally is 50 to 70 percent mineral material that ranges
from loam to clay. The subsurface and lower organic layers
are dominantly sapric material but generally have a thin
layer of hemic material. The combined thickness of the hemie
layers is less than 10 inches. Reaction of the subsurface and
lower organic layers is medium acid or slightly acid. Color
is 5YR to 10YR in hue, 2 to 3 in value, and 1 to 8 in chroma.
Broken-face and rubbed colors are similar but often differ
by one or two units. Fibers throughout the profile are derived
dominantly from herbaceous plants, but woody fragments
and fibers make up as much as 50 percent of some layers in
many places. Depth to the sandy substratum ranges from 16
to 50 inches and averages about 30 inches. The substratum
is sand or loamy sand. It is generally gray but is mottled in
many places. In some places the substratum is darkened by
organic matter for as much as 6 inches, where it contacts the
muck layer. Depth to bedrock is 10 feet or more.

Adrian soils are near Carlisle, Preakness, and Pompton
soils and Muck. They have a thinner organic deposit than
Carlisle soils. They contain more organic matter than Preak-
ness and Pompton soils. They have a coarser textured IIC
horizon than Muck.

Adrian muck (Ad).—This nearly level soil has a per-
manent high water table and is ponded or flooded in
winter and in spring.

Included with this soil in mapping are small areas
of Carlisle, Parsippany, Preakness, and Biddeford soils
and Muck, shallow over clay.

Where this soil is deeper than is typical, it has
potential for farming. However, high land values be-
cause of urban expansion make it unlikely that ex-
tensive areas will be developed for farming. This soil
is severely limited for most community development.
It is used as sites for dug ponds. Capability unit VIIw-
41.

Alluvial Land

Alluvial land consists of water-laid sediment along
streams in all parts of the county. Drainage is variable.
The material is variable.

This land type has a permanent high water table and
is flooded annually.
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The hazard of flooding makes this land type poorly
suited to most uses. The areas generally are not farmed.
Some areas are used for pasture, and some are wood-
land. Other areas are used for residential, commercial,
and industrial development.

Alluvial lIand (Ae).—This land type consists of poorly
drained, somewhat poorly drained, and moderately well
drained alluvial soils that are generally 3 to 8 feet above
the normal level of streams. These soils are extensive
on narrow flats, in slightly higher areas near the mar-
gins of stream flood plains, and on natural levees on the
flood plains. The water table is at a depth of 1 foot to
4 feet most of the year but rises abruptly after heavy
rains. These soils are flooded on an average of once a
year. In the northern and central parts of the county,
flooding seldom lasts more than 12 to 24 hours, but
near Long Valley, Butler, and Stirling, flooding com-
monly lasts 1 to 2 days. Available water capacity is
moderate to high, especially in the upper 2 to 3 feet.

This mapping unit consists of stratified material of
contrasting texture, composition, and drainage. The
underlying material is generally stratified coarse sand,
gravel, cobbles, and stones and loamy or mucky layers
of variable thickness. Coarse fragments are derived
mainly from granitic gneiss or weathered shale. Bed-
rock is generally below a depth of 6 feet.

In many places Alluvial land is near Alluvial land,
wet. The water table in Alluvial land is not so high
throughout the year as that in Alluvial land, wet. On
terraces and uplands Alluvial land is also near River-
head, Pompton, Preakness, Parsippany, Whippany, and
other soils. Alluvial land does not have the distinct
horizonation that is common in those soils, which
formed on higher positions than Alluvial land.

Because of the hazard of flooding and the probability
of severe damage, these soils are not generally farmed
and are commonly used for parks. Most areas were
formerly cleared and used for pasture, but large areas
are reverting to woodland. In some areas of intense
development, such as the towns of Dover and Pequan-
nock, these soils are used as residential, commercial, and
industrial sites; however, damage from floods is gen-
erally extensive. Capability unit VIw-86.

Alluvial land, wet (Am).—This land type consists of
very poorly drained alluvial soils. Areas are generally
smaller than 10 acres. The soils are in depressions and
serpentive meander scars on flood plains, about 1 foot
to 4 feet above the normal level of streams. They consist
of various materials eroded from nearby uplands or
transported from a distance by the adjacent streams.
The water table is at or near the surface most of the
time. These soils are flooded at least once a year and,
because of their low position, are ponded by runoff for
lli)n% periods. Available water capacity is moderate or

igh.

The material is variable. The soils are generally un-
derlain by gravel or sand. Bedrock is generally below
a depth of 6 feet.

Alluvial land, wet, is near Alluvial land. The water
table in Alluvial land, wet, is higher throughout the
year than in Alluvial land.

These soils are severely limited for farming and

community development by the hazard of flooding and

“the high water table (fig. 6). Reeds and cattails cover

the soils before hardwoods seed in. Limited areas near
Mine Hill, Dover, and Pequannock have been filled and
used for residential, commercial, or industrial sites.
Capability unit VIw-46.

Annandale Series

The Annandale series consists of deep, gently sloping
to strongly sloping, well-drained soils that have a
weakly developed fragipan in the lower part of fche
subsoil. These soils are extensive on broad undulating
ridgetops. They formed in strongly weathered glac1§11
till that is mostly granitic gneiss, and they. contain
subangular gravel and cobbles and some stones in nearly
all places. Most of the coarse fragments are weathered,
but some are hard and relatively unweathered.

In a representative profile the surface. layer is dark-
brown gravelly loam about 11 inches thick. The upper
part of the subsoil is yellowish-brown gravelly loam
about 6 inches thick. The middle is strong-brown
gravelly clay loam about 15 inches thick, and the
lower part is a firm and brittle fragipan of strong-
brown gravelly sandy loam about 12 inches thlclg.
Between depths of 44 and 76 inches, the substratum is
strong-brown gravelly sandy loam, and between depths
of 76 and 108 inches it is yellowish-red weathered
granitic gneiss of sandy loam texture.

Permeability is moderate above and below the fragi-
pan and slow in the fragipan. Depth to the water tgble
is generally more than 10 feet, but during brief perlpds
late in winter and early in spring, particularly followmg
early thaws and periods of heavy rain, free water is
perched on top of the fragipan. This water tends to
move laterally, seeping to the surface on steep slopes
and flowing from excavations. The fragipan restrlgts
the growth of plant roots. The available water capacity
is moderate; it is sufficient in most years for most crops.
Water stored below the fragipan is generally not avail-
able for use by plants.

Annandale soils are suited to general crops and to
most specialized crops grown in the county.

Representative profile of Annandale gravelly loam,
3 to 8 percent slopes, in an idle field, 50 yards southeast
of Naughright Road, three-fourths of a mile north of
Flocktown Road, 25 yards north of the powerline:

Ap—0 to 11 inches, dark-brown (10YR 4/3) gravelly loam;
strong, medium and coarse, granular structure; very
friable; many roots; 15 percent angular gravel, 2
percent angular cobbles, mainly granitic gneiss;
medium acid; abrupt, smooth boundary. 7 to 11
inches thick.

B1—11 to 17 inches, yellowish-brown (10YR 5/8) gravelly
heavy loam; weak, medium, angular blocky struc-
ture; friable; common roots; thick eclay films in
some pores and thin, discontinuous, dull clay films
in patches on ped faces; 15 percent angular gravel,
2 percent angular granitic gneiss cobbles; slightly
acid; clear, wavy boundary. 5 to 12 inches thick.

B2t—17 to 32 inches, strong-brown (7.5YR 5/8) gravelly
clay loam; weak, medium, angular blocky structure;
friable; common roots; discontinuous, glossy,
yellowish-red (5YR 5/8) clay films on ped faces

and in some channels and voids; 15 percent angular
gravel, 2 percent angular cobbles, less than 1 per-
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Figure 6.—Flood damage to road on Alluvial land, wet, which is subject to frequent flooding.

cent angular stones, mainly granitic gneiss; slightly
acid; clear, wavy boundary. 12 to 26 inches thick.

Bx—32 to 44 inches, strong-brown (7.5YR 5/8) gravelly
sandy loam; weak, subangular blocky structure or
massive; firm and brittle; few roots; thick patchy
clay films on ped faces; 25 percent angular gravel,
5 percent angular cobbles, less than 1 percent
angular granitic gneiss stones; strongly acid; grad-
ual, wavy boundary. 6 to 13 inches thick.

C1—44 to 76 inches, strong-brown (7.5YR 5/8) gravelly
sandy loam; massive; friable; 25 percent angular
gravel, 5 percent angular cobbles, less than 1 per-
cent angular %ranitic gneiss stones; strongly acid;
abrupt, wavy boundary. 25 to 85 inches thick.

IIC2—76 to 108 inches, yellowish-red (5YR 5/8) sandy loam
saprolite; massive; friable; less than 10 percent
coarse fragments of angular granitic gneiss gravel,
cobbles, and stones; strongly acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to the fragipan is 24 to 36 inches. Depth to bedrock ranges
from 6 to 10 feet or more. The upper part of the solum con-
tains 5 to 20 percent coarse fragments of angular gravel,
cobbles, and stones. The content of coarse fragments in-
creases with increasing depth. Granitic gneiss is always
dominant, but in places these soils include fine earth and
coarse fragments derived from quartzite conglomerate, sand-
stone, and chert. In areas that are not limed, reaction is
medium acid to strongly acid.

The A horizon is 10YR in hue, 3 or 4 in value, and 2 or 3
in chroma.

The B horizon above the fragipan has a hue of 7.5YR or
10YR, a value of 5 or 6, and a chroma of 6 to 8. Contrasting
colors occur in association with weathered granules and
gravel and faint mottling near the bottom of this horizon.
The texture ranges from loam to clay loam and their
gravelly analogs.

The fragipan is similar to the rest of the B horizon in
color but is slightly paler. The upper part of the fragipan
has very faint pale mottling in some places. It is commonly
sandy loam but ranges to clay loam and is gravelly in places.
It is slightly firm to very firm and brittle.

The C horizon ranges from yellowish-red (FYR 5/8) to
light yellowish-brown (10YR 6/4) sandy loam to clay loam
and their gravelly analogs.

Annandale soils are generally associated with Parker,
Edneyville, Califon, and Cokesbury soils. They have a higher
content of clay in the B horizon and contain fewer coarse
fragments than Parker soils. They are similar to Edneyville
soils, but Edneyville soils lack a fragipan. Annandale soils
lack the low-chroma mottles that are common in Califon soils
and the low-chroma matrix color that is common in Cokes-
bury soils.

Annandale gravelly loam, 3 to 8 percent slopes (AnB).—
This soil has the profile described as representative of
the series. Included in mapping are areas of less
gravelly Annandale soils and Califon, Cokesbury, Ed-
neyville, and Parker soils.

This soil is well suited to farming and community
development. The principal properties that affect the
use of this gently sloping soil are adequate surface
drainage, lateral seepage of water on top of the fragi-
pan, and slow permeability in the fragipan. The hazard
of erosion is only moderate, and practices to control
erosion on farmland can be easily applied. If crop
rotation, contour cultivation, and in places stripcrop-
ping on long slopes are used, cultivated crops can be
grown year after year without excessive erosion (fig. 7).
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Figure 7—Stripcropping on an Annandale soil to reduce erosion and control runoff,

Drainage generally is not needed on Annandale soils,
but in places it is needed on the included soils that are
not well drained. If this soil is used for special intensive
purposes, drainage diversions or subsurface interceptor
drains are needed in places. Because the firm fragipan
in the lower part of the subsoil restricts the growth of
roots, irrigation is needed, especially for high-value
crops. Capability unit I1e-53.

Annandale gravelly loam, 8 to 15 percent slopes (AnC).
—This soil has a profile similar to the one described as
representative of the series, but the content of gravel
is slightly higher,

Included with this soil in mapping are areas of
Califon and Edneyville soils and cobbly or stony phases
of Parker soils. In places these cobbly or stony areas
are sufficiently abundant to affect the use and manage-
ment of the soil. Unless the cobbles and stones are
removed, they reduce the suitability of this soil for
cultivated crops.

This soil is well suited to pasture, hay, and cultivated
crops, but, because the soil is strongly sloping, the
hazard of erosion is moderately high. Other properties
that limit the use of this soil are slow permeability in
the fragipan and lateral seepage of water on top of the

fragipan. Deep cuts generally needed in the construction
of roads or plot layouts for houses or other land-grading
operations on the steeper slopes could result in further
erosion because of the release of seepage water to the
surface in these cuts. Drainage diversions or interceptor
drains above such cuts are thus used frequently to assist
in their stabilization. Other farmland conservation
practices that are used to control erosion are contour
cultivation, crop rotation, striperopping, and diversions.
Capability unit IITe-53.

Bartley Series

The Bartley series consists of deep, nearly level to
strongly sloping, moderately well drained soils on
terraces in major valleys distinetly above the level of
the flood plain. These soils have a slowly permeable,
weakly developed, very firm fragipan. They formed in
strongly weathered glacial till that was derived mainly
from granitic material but contains some quartzite,
shale, sandstone, conglomerate, and limestone. In most
places the soils are underlain by noncavernous limestone
bedrock that has open joints and fractures.

In a representative profile the surface layer is dark-
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brown loam about 11 inches thick. The upper part of
the subsoil is about 21 inches thick. In sequence from
the top, the upper 5 inches is strong-brown loam, the
middle 4 inches is yellowish-brown sandy clay loam,
and the lower 12 inches is yellowish-brown clay loam.
The lower part of the subsoil is a fragipan of mottled,
vellowish-brown, very firm, dense sandy loam about
10 inches thick. The subsoil is about 10 percent gravel
and cobbles. The substratum, which is between depths
of about 42 and 88 inches, is variegated reddish-yellow,
strong-brown, white, and very pale brown very fine
§an}<liy loam. Hard limestone bedrock is at a depth of 88
inches.

Permeability is moderate above and below the fragi-
pan and slow in the fragipan, and free water is held in
the soil above the fragipan. The water moves laterally,
causing seepage at excavations. The fragipan also re-
stricts the growth of plant roots. The surface layer is
loamy and has a moderately high organic-matter con-
tent, which results in good tilth. The subsoil has suf-
ficient clay to make it slightly plastic and enough sand
and gravel so that it has good compaction character-
istics, low compressibility, and low subsidence. It makes
stable, slowly permeable compacted embankments. The
available water capacity is moderate.

Bart}ey soils are well suited to crops. They are used
extensively for general-purpose crops and pasture.

Representative profile of Bartley loam, 3 to 8 percent
slopes, in the middle of a field, 400 yards southeast of
Route 513 and 660 yards southwest of Long Valley:

Ap—0 to 11 inches, dark-brown (10YR 4/3) loam; weak and
moderate, medium, granular structure; friable; 5
percent coarse fragments, mostly granitic pebbles,
2 millimeters to 5 centimeters in diameter; neutral;
abrupt, smooth boundary. 8 to 11 inches thick.

B21t—11 to 16 inches, strong-brown (7.5YR 5/6) heavy
loam; moderate, medium, subangular blocky struc-
ture; very friable; 10 percent coarse fragments,
mostly 1 centimeter to 2 centimeters in size;
yellowish-red (5YR 5/6), thick, glossy, discontinu-
ous clay films on ped faces; neutral; gradual, wavy
boundary. 4 to 10 inches thick.

B22t—16 to 20 inches, yellowish-brown (10YR 5/8) sandy
clay loam; weak, medium and coarse, subangular
blocky structure; friable; 10 percent coarse frag-
ments; strong-brown (7.5YR 5/6) patchy clay films
on faces of peds; slightly acid; gradual, wavy
boundary. 4 to 10 inches thick.

B3t—20 to 32 inches, yellowish-brown (10YR 5/8) clay loam;
few, fine, distinct, brown (10YR 5/8) mottles; weak,
very thick, platy structure; firm; 10 percent coarse
fragments; thick, glossy to dull, patchy clay films
on horizontal faces of peds; some black (5YR 2/1)
glossy stains; slightly acid; abrupt, wavy boundary.
0 to 16 inches thick.

Bx—32 to 42 inches, yellowish-brown (10YR 5/6) heavy
sandy loam; few, fine, distinct, brown (10YR 5/3)
mottles; weak, very thick, platy structure or mas-
sive; very firm, brittle; 10 percent coarse fragments
that show a marked increase in the proportion of
weathered limestone and chert chips; brown (7.5YR
4/4), thick, patchy clay films on horizontal faces of
peds or fractures; neutral; abrupt, wavy boundary.
4 to 14 inches thick.

IIC—42 to 88 inches, variegated reddish-yellow (7.5YR 7/8),
strong-brown (7.5YR 5/8), white (10YR 8/2), and
very pale brown (10YR 8/8) very fine sandy loam;
brownish stains infiltrate the matrix in the upper
part; massive; friable; lower part retains some rock

structure; neutral; clear, wavy boundary. 0 to 60
inches thick.
IIR—88 inches, hard limestone bedrock.

The solum ranges from 35 to 60 inches in thickness. Depth
to the fragipan is 24 to 36 inches, and depth to bedrock is
6 to 10 feet or more. The content of gravel and cobbles
ranges from 5 to 25 percent. These coarse fragments are
dominantly angular granitic fragments in the upper part.
The amount of limestone and sandstone increases with in-
creasing depth. In areas that are not limed, reaction is
slightly acid near the surface and neutral in the lower part
of the B horizon.

The A horizon has a hue of 10YR or 7.5YR, value of 3 or
4, and chroma of 2 or 3. It is loam or gravelly loam.

The Bt horizon lacks mottles above a depth of about 2 feet
and is uniform in color. It has a hue of 7.5YR or 10YR, value
of 5 to 7, and chroma of 6 to 8. This horizon is clay loam to
heavy sandy loam and their gravelly analogs. In the lower
part of the Bt and Bx horizons, at depths of 2 to 5 feet, the
matrix color is the same, but both high- and low-chroma
mottles occur. The mottles range from 5 to 7 in value and
1 to 3 or 6 to 8 in chroma.

The B horizon above the fragipan has weak to moderate,
medium to coarse, subangular blocky structure but in places
is weak platy in the lower part. The fragipan typically has
weak, very coarse, prismatic structure parting to weak and
strong, very thick, platy, but in places structure is weak or
moderate, subangular blocky in the fragipan.

The C horizon ranges from sandy loam to loam and their
gravelly analogs, mostly weathered till of granitic materials
or residuum weathered from the underlying bedrock.

Bartley soils are associated with Turbotville, Riverhead
neutral variant, Pattenburg, Edneyville, and Washington
soils. Bartley, Washington, Turbotville, and Riverhead neu-
tral variant soils that formed in mineralogically similar
material. Bartley soils are more clayey and have less coarse
sand than the Riverhead neutral variant. They lack the gray
mottling in the upper part of the B horizon that is charac-
teristic of Turbotville soils. They have brown and yellowish-
brown mottles and a fragipan in the B horizon, which Wash-
ington soils lack. Bartley soils are less acid and have a fragi-
pan, which is lacking in Edneyville soils. Bartley soils do
not have the red, gravelly and shaly material that is common
in Pattenburg soils.

Bartley loam, 0 to 3 percent slopes (BaA).—This soil is
in wide, nearly level swales on terraces. Included in
mapping are areas of Turbotville soils that make up
about 25 percent of the mapping unit. Also included
are small areas of Washington and Edneyville soils.

Runoff is slow. This soil receives runoff from ad-
jacent, higher areas.

This soil is well suited to pasture, hay, corn, and
vegetables. The dominant properties that affect the
use of this nearly level soil are the loamy surface layer
and the fragipan in the lower part of the subsoil. Drain-
age is not commonly critical for general farming. If this
soil is used for intensive purposes, improved drainage
is desirable. Drainage diversions and subsurface inter-
ceptor drains are used for both farm and suburban uses.
Capability unit IIw-T71.

Bartley loam, 3 to 8 percent slopes (BaB).—This soil
has the profile described as representative of the series.
Included in mapping are small areas of Washington
and Turbotville soils. In a few widely spaced places, cob-
bles, stones, and boulders are sufficiently numerous to
affect use and management. Also included east of Fland-
ers in the vicinity of some sandstone pits are small areas
of a sandy soil that has a white bleached layer of ir-
regular thickness immediately beneath the surface
layer.
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This Bartley soil is well suited to farm and residential
use. The hazard of erosion is moderate. Diversions and
subsurface interceptor drains help to improve drainage.
In _addition, contour cultivation, a crop rotation, and
stripcropping help to control erosion in farmed areas.
In residential developments and recreational areas,
early establishment of cover, such as lawns, has reduced
erosion and runoff. Interceptor drains at the top of
slopes or around foundations are also effective. Capabil-
ity unit Ile-71.

Bartley gravelly loam, 8 to 15 percent slopes (BbC).—
This soil has a profile similar to the one described as
representative of the series, but it contains 15 to 20
percent gravel. Included in mapping are small areas of
Washington and Edneyville soils and, in isolated spots,
Turbotville soils. In small widely spaced areas cobbles,
stones, and boulders are sufficiently numerous to affect
the use and management of this soil.

This soil is well suited to pasture, hay, and cultivated
crops. Because the soil is strongly sloping, the hazard
of erosion is moderately severe. Other properties that
limit the use of this soil are slow permeability in the
fragipan and lateral seepage of water on top of the
fragipan. The fragipan restricts the growth of roots,
and water stored below the fragipan is not generally
available for use by plants. Drainage is not generally
critical for farming. Seepage is likely in excavations,
and drainage diversions and interceptor drains above
such cuts are used to help stabilize them. Other suitable
conservation practices that help to control erosion are
contour cultivation, crop rotation, stripcropping, and
diversions. Capability unit IITe-71.

Biddeford Series

The Biddeford series consists of deep, nearly level,
very poorly drained soils. These soils are in depressions,
along streams, and in old meander scars on the flat,
nearly level bottom of the basin formerly occupied by
glacial Lake Passaic. They formed in stratified, glacial
lacustrine deposits and have a thin mantle of silty and
mucky sediment washed from surrounding soils.

In a representative profile a layer of black muck
about 8 inches thick overlies the surface layer of dark-
gray silt loam about 6 inches thick. The upper part of
the subsoil, about 4 inches thick, is light brownish-gray
silt loam. Below this, and extending to a depth of about
36 inches, the subsoil is mottled, gray and pinkish-gray
silty clay loam that is sticky and plastic when wet. The
substratum to a depth of 52 inches is dark-brown silt
loam that contains thin layers of sandy and clayey
material.

Permeability is slow. The water table is at or above
the surface most of the time, except during summer.
These soils are frequently flooded. They have poor
workability.

Undisturbed areas of Biddeford soils support swamp
or marsh vegetation. Improved drainage is needed if
the soils are used for crops or community development.
Surface drainage by ditching and bedding systems are
effective. Because of the low position of the soils and

the lack of adequate outlets, drainage systems in many
places are expensive and difficult to install.

Representative profile of Biddeford silt loam, in a
wooded area, one-fourth mile south of Pine Brook Road,
one-half mile east of Tom’s Point, in Lincoln Park
Borough:

02—S8 inches to 0, black (5YR 2/1, broken face and rubbed)
highly decomposed muck; less than 5 percent fibers
when rubbed; moderate, medium, granular struec-
ture; nonsticky; slightly acid; gradual, smooth
boundary, 6 to 12 inches thick. .

Alg—0 to 6 inches, dark-gray (10YR 4/1) silt loam; moder-
ate, fine, granular structure; friable, nonsticky
nonplastic; medium acid; gradual, wavy boundary.
3 to 16 inches thick.

Blg—6 to 10 inches, light brownish-gray (10YR 6/2) silt
loam; weak, medium, subangular blocky structure;
friable when moist, slightly sticky and slightly plas-
tic when wet; most sand grains coated but clean in
some pockets on ped faces; slightly acid; clear,
smooth boundary. 0 to 6 inches thick.

I1IB2g—10 to 36 inches, mottled gray (10YR 6/1) and
pinkish-gray (7.5YR 6/2) heavy silty clay loam;
weak, medium, subangular blocky structure; firm
when moist, sticky and plastic when wet; many
yellowish-red (FYR 5/6) speckles; slightly acid;
abrupt, smooth boundary. 15 to 30 inches thick.

IIIC—36 to 52 inches, dark-brown (7.5YR 4/4) heavy silt
loam that contains thin sandy and clayey varves;
friable, slightly sticky, nonplastic; neutral.

These soils formed in stratified material that has various
textures within a short vertical or horizontal distance. The
upper 40 inches is dominantly moderately fine textured but
typically has thin lenses or varves of medium- or coarse-
textured material. In areas that are not limed, reaction
ranges from medium acid in the A1l horizon to neutral in
the C horizon. The solum ranges from 24 to 40 inches in
thickness. Depth to bedrock is more than 10 feet.

The A horizon is commonly black to dark reddish brown
in hue of 5YR or 7.5YR, but it ranges to very dark grayish
brown in hue of 10YR. The O horizon is less than 15 inches
thick and commonly is organic material. In many places
there is an A horizon of mucky silt loam that is less than
20 percent organic matter and as much as 15 inches thick.

The B horizon is commonly gray (10YR 6/1) in hue of
75YR to 5Y. In most places there is a thin B1 horizon be-
tween the A horizon and the B2 horizon. In most places the
B horizon contains more clay than the A horizon. The struc-
ture of the B horizon is generally weak, subangular blocky
but in places ranges to moderate, subangular or angular
blocky. In some places widely spaced vertically oriented
streaks or cracks extend through the B horizon and into the
C horizon.

The C horizon commonly ranges from dark brown to dark
reddish brown in hue of 5YR or 7.5YR. Below a depth of 40
inches the C horizon has clayey or loamy texture with or
without contrasting varves.

Biddeford soils are associated with Carlisle muck, Parsip-
pany, Pompton, and Preakness soils and Muck, shallow
over clay. They have a thinner layer of muck at the surface
than Carlisle and Muck, shallow over clay. They have a
layer of muck at the surface, whereas the Pompton, Preak-
ness, and Parsippany soils do not.

Biddeford silt leam (Bd).—This soil is nearly level. In-
cluded in mapping are small areas of Muck, shallow
over clay, and Parsippany soils. Also included are areas
of the better drained Pompton and Minoa soils on many
very small knobs, less than 2 acres in size.

This Biddeford soil has a high water table, is very
frequently ponded, is susceptible to flooding, and has
slow permeability. These characteristics limit its use
for farming and community development.
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Successful use of this soil depends on improved
drainage, which is difficult to accomplish because of its
low position, inadequate outlets, and the moderately fine
textured subsoil. Where outlets are available, open
ditches or a combination of open ditches and bedding
systems are effective to improve drainage. This soil
is generally used for woodland and wildlife. In many
places it is used for dug ponds or impoundments. Capa-
bility unit VIw-46.

Boonton Series

The Boonton series consists of gently sloping to
strongly sloping, well drained and moderately well
drained soils. These soils are on hills within and at the
margins of the basin formerly occupied by glacial Lake
Passaic and on the rolling tops and side slopes of the
traprock ridges. They have a strongly developed fragi-
pan. The soils generally contain gravel throughout the
profile and on some steeper slopes contain as much as
15 percent stones and cobbles in addition to gravel. They
formed in stony glacial till that overlies fractured basalt
or red shale and sandstone bedrock. The till is derived
mostly from these rocks but is as much as 20 percent
granitic gneiss.

In a representative profile the plow layer is dark-
brown gravelly loam about 6 inches thick. The upper
part of the subsoil is strong-brown heavy fine sandy
loam about 24 inches thick. The lower part is a fragipan
of mottled, dark-brown gravelly fine sandy loam 15
inches thick that is very firm and brittle when moist
and hard and brittle when dry. The substratum, be-
tween depths of 45 and 60 inches, is brown gravelly
sandy loam.

Permeability is slow in the fragipan. Available
water capacity is moderate. After heavy rains and in
winter and early in spring, perched water seeps lat-
erally on top of the fragipan. In areas of these soils
that contain gravel, cobbles, stones, and boulders, the
coarse fragments reduce the available water capacity,
and water stored below the fragipan is generally not
available for use by plants.

Undisturbed areas of Boonton soils are used mostly
for woodland of oak, hickory, ash, and yellow-poplar.
Limited areas cleared for farming and are now in
pasture or nurseries. Most areas are used for residential
and industrial developments.

Representative profile of Boonton gravelly loam, 3 to
8 percent slopes, 250 yards east of Passaic Valley Road,
60 yards south of Foremost Mountain Road, in Mont-
ville Township:

Ap—0 to 6 inches, dark-brown (7.5YR 4/2) gravelly loam;
weak, medium, granular structure; friable; common
roots; 15 percent gravel and few cobbles, stones,
and boulders, mostly angular or blocky pieces of
basalt, red and brown shale, and granitic gneiss;
strongly acid; clear, smooth boundary. 6 to 10
inches thick.

B2t—6 to 30 inches, strong-brown (7.5YR 5/6) heavy fine
sandy loam; weak, fine, subangular blocky strue-
ture; friable; slightly sticky; common fine roots;
10 percent gravel and rare cobbles, stones, or
boulders, mostly blocky basalt, red or brown shale
or sandstone, and granitic gneiss; patchy, thick,
glossy, reddish clay films on peds and in voids;

strongly acid; abrupt, wavy boundary. 12 to 80
inches thick.

Bx—30 to 45 inches, dark-brown (7.5YR 4/4) gravelly fine
sandy loam; few, fine, prominent, very dark gray
(N 3/0) mottles; very weak, coarse, prismatic
structure or massive that has widely spaced
bleached vertical streaks; very firm and brittle;
very few roots except along prism faces or vertical
streaks; 20 percent angular gravel and cobbles and
a few stones; very thick, patchy, reddish-brown clay
films in voids or channels; strongly acid; clear, wavy
boundary. 6 to 30 inches thick.

C—45 to 60 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; massive; friable; 20 percent gravel
and cobbles; slightly acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to bedrock is more than 6 feet. Depth to the fragipan ranges
from 20 to 30 inches. Fine and very fine sand makes up a
high proportion of the sand fraction throughout the soil.
The content of gravel ranges from 5 to 20 percent; of cobbles,
from 5 to 10 percent; and of stones, from a trace to 15 per-
cent. Boulders are scattered on the surface and through the
soil. Reaction is very strongly acid to strongly acid in the
upper part of the profile and medium acid to neutral in the
lower part.

The A horizon is 7.5YR or 10YR in hue, 3 or 4 in value,
and 2 in chroma.

The B2t horizon is 7.5YR to 5YR in hue, 4 or 5 in value,
and mainly 6, but ranging from 4 to 6, in chroma. In addi-
tion, in places very dark, nearly black stains are on ped
surfaces or are associated with weathered pebbles; in other
places low-chroma mottles are in the lower part of the Bt
horizon just above the fragipan. The B2t and Bx horizons
are heavy silt loam, fine sandy loam, loam, and their gravelly
analogs. The fragipan has vertical ped surfaces or fracture
zones that are bleached gray and have a horizontal polygonal
pattern. The fragipan is firm to extremely firm.

The C horizon is variable in color, depending on the pro-
portion of red and brown shale or traprock, but it ranges
from 2.5YR where shale is abundant to 10YR where it is less
common. This horizon has a value of 3 to 5 and a chroma of
4 to 6. It is generally free of low-chroma mottling but in
places has pale-colored mottles.

Boonton soils are associated with the somewhat poorly
drained Haledon soils, the well-drained Holyoke soils, and
the well-drained gravelly Riverhead soils. Boonton soils are
deeper than Holyoke soils. They lack the low-chroma matrix
color that is common in Haledon soils and are less sandy
than Riverhead soils.

Boonton gravelly loam, 3 to 8 percent slopes (BoB).—
This soil has the profile described as representative of
the series. Included in mapping are areas of bedrock
outcrop, Holyoke soils, Boonton and Haledon extremely
stony soils, and Haledon gravelly loam soils.

This soil has complex slopes and a moderate hazard
of erosion. In addition, it is in small areas and is fre-
quently associated with steep or rocky areas.

In its natural condition, the soil is suited to woodland
and pasture. If stones are removed and erosion is con-
trolled, the soil is suited to crops. Practices used to
control erosion are mostly crop rotation and diversions.
Drainage commonly is not a limitation for general
farming, except where high-value crops are grown.
Interceptor drains and stripcropping are beneficial in
removing excess water and reducing erosion. Drought-
resistant grasses and legumes, such as alfalfa, Ladino
clover, orchardgrass, and bromegrass, are suited. The
depth to rock and the presence of stones or boulders
are limitations to deep excavation. Lateral seepage is
likely in excavations. Capability unit IIe-5.

Boonton gravelly loam, 8 to 15 percent slopes (BoC).—
This soils has a profile similar to the one described as
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representative of the series, but it is commonly more
eroded and has a slightly higher proportion of gravel,
cobbles, and stones in the surface layer.

Included with this soil in mapping are small areas
of short, 15- to 25-percent slopes of Haledon, River-
head, and Rockaway soils. If farmed, these steeper
soils need more intense practices to control erosion than
this Boonton soil.

This soil is strongly sloping, and in many places the
surface layer is 25 to 30 percent coarse fragments. In
areas used for crops, stripcropping, diversions, and
interceptor drains provide drainage and help to control
erosion, runoff, and sediment. If areas where water
seeps to the surface are used for building construction,
erosion and unstable slopes are limitations. In such
areas, diversions and interceptor drains at the top of
the slopes and retaining walls are effective in providing
the necessary protection. Capability unit 1TIe-5.

Boonton and Haledon extremely stony soils, 8 to 15
percent slopes (BpC).—The areas of this mapping unit
are dominated by either Boonton or Haledon extremely
stony soils or consist of nearly equal parts of each.
Areas dominated by Boonton soils are more common
than those dominated by Haledon soils. These soils have
a profile similar to the ones described as representative
of their respective series, but the content of stones is
about 5 to 10 percent, the surface layer of the Haledon
soil is dominantly loam, and stones are spaced 3 to 5
feet apart on the surface.

Included with these soils in mapping are small areas
of Holyoke soils.

The numerous stones make these soils generally un-
suited to cultivation and limit their use largely to pas-
ture, woodland, and wildlife habitat. The stones also
limit community development. In addition, concentrated
runoff and seepage water from surrounding higher
areas can be a severe limitation to use of these soils for
community development. Lateral seepage along the top
of the fragipan commonly enters excavations, making
the soil unstable at steep cuts for roads or homesites.
Capability unit VIIs-22.

Califon Series

The Califon series consists of deep, nearly level to
strongly sloping, moderately well drained and somewhat
poorly drained soils. These soils are mostly in water-
ways or seepage areas at the base of slopes in the
granitic gneiss uplands, but some are in the nearly
level areas and depressions on the top of ridges,
particularly Schooley’s Mountain. They have a fragi-
pan. The soils typically contain gravel and cobbles
throughout. They formed in local colluvium or in deeply
weathered till derived mainly from granitic gneiss, and
they are underlain by material weathered from granitic
gneiss.

In a representative profile the surface layer is very
dark grayish-brown loam about 9 inches thick. The up-
per part of the subsoil is yellowish-brown clay loam
about 14 inches thick, and the lower part is a fragipan
of yellowish-brown, very firm sandy loam about 34
inches thick. It is distinctly mottled with yellowish,

brownish, and grayish colors. The upper 19 inches of the
substratum is part of the fragipan and is yellowish-
brown, firm sandy loam. Below this, the substratum, to
a depth of 100 inches, is yellowish-brown sandy loam
that has bands of very pale brown and yellowish-red
loamy sand and clay loam.

Permeability is moderate above and below the fragi-
pan but slow in the fragipan. The available water
capacity is moderate. Undisturbed areas of these soils
are wet during winter and early in spring. In many
places, where these soils are nearly level or in depres-
sions, water remains ponded after heavy rains. The
fragipan restricts the growth of roots and the penetra-
tion of water. Water stored below the fragipan is
generally not available for use by plants. The soils are
difficult to work with heavy equipment during wet
periods and cold months. Water is perched at a depth of
1% foot to 4 feet for only a brief period late in winter
and early in spring. Water is perched on top of the
fragipan, and on slopes it moves laterally as seepage.

Nonstony areas of Califon soils are well suited to
farming. Surface stones and cobbles have been removed
from most cultivated fields and pasture. Wetness re-
stricts the choice of crops and the timing of farming
practices. The native vegetation is mostly upland oaks,
ash, and yellow-poplar. Drained areas of these soils
are well suited to improved pasture and to cultivated
crops. Drainage diversions, interceptor drains, and
spot drains help to improve drainage. Seasonally, a high
perched water table and lateral seepage of water are
the main limitations for community development.

Representative profile of Califon loam, 0 to 3 percent
slopes, 300 yards southeast of Naughright Road, three-
fourths of a mile north of Flocktown, 20 yards north of
powerline south of hedgerow:

Ap—0 to 9 inches, very dark grayish-brown (10YR 4/2)
loam, pale brown (10YR 6/3) dry; moderate, me-
dium, crumb structure and weak, medium and
coarse, subangular blocky; hard when dry, friable
when moist, nonsticky and nonplastic when wet;
5 percent angular gravel and cobbles, dominantly
granitic, but having traces of sandstone, chert, and
quartzite; slightly acid; abrupt, smooth boundary.
6 to 10 inches thick.

B2t—9 to 23 inches, yellowish-brown (10YR 5/8) clay loam,
strong brown (7.5YR 5/6) dry; weak, medium,
angular blocky structure; hard when dry, friable
when moist, sticky and slightly plastic when wet;
10 percent angular gravel and cobbles, mostly
granitic material but having traces of sandstone,
chert, and quartzite; dull discontinuous clay films
on ped faces, on pebbles, and in pores and channels;
medium acid; clear, wavy boundary. 12 to 24 inches
thick.

Bx—23 to 38 inches, yellowish-brown (10YR 5/4) sandy
loam, light yellowish brown (10YR 6/4) dry; com-
mon, coarse, distinct, reddish-yellow (7.5YR 6/8)
mottles, common, coarse, distinct, light yellowish-
brown (2.5YR 6/4) mottles, and few, fine, distinct,
light brownish-gray (10YR 6/2) mottles; weak,
very thick, platy structure; very hard when dry,
very firm and brittle when moist, and slightly sticky
and slightly plastic when wet; 10 percent coarse
fragments, mostly granitic, but a small proportion
of sandstone, chert, and quartzite; thick patchy clay
films on peds and in pores and channels; medium
acid; clear, wavy boundary. 12 to 36 inches thick.

Cx—38 to 57 inches, yellowish-brown (10YR 5/8) sandy
loam; massive; firm and brittle; 10 percent coarse
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fragments; strongly acid; gradual, wavy boundary.
0 to 20 inches thick.

IIC—57 to 100 inches, yellowish-brown (10YR 5/8) sandy
loam that has bands of yellowish-red (5YR 5/8)
and very pale brown (10YR 7/8) gritty loamy sand
and clay loam; massive tending to part horizontally
along bands; slightly firm; black (N 2/0) staining
on some soft weathered gravel and cobbles and
speckles in bands that are particularly pale in
color; strongly acid.

The solum ranges from 36 to 60 inches in thickness. Depth
to the fragipan is 20 to 30 inches, and depth to granitic
gneiss bedrock is 6 feet or more. The A, B, and C horizons
contain a few to 25 percent coarse fraoments. dominantly
angular gravel. The contact with bedrock in most places is
obscured by a transition through residual saprolite. In some
places the upper part of the profile is easny 1dentineu as
old weathered till. In other places it is a surficial mantle
of local alluvium or colluvium. Generally, it is difficult to
distinguish between till, alluvium, and eolluvium in the upper
3 feet. In areas that are not limed, reaction is medium acid
in the surface layer and strongly acid in the C horizon.

The A horizon is 10YR in hue, 3 or 4 in value, and 2 or 3
in chroma.

The Bt horizon is 7.5YR to 10YR in hue, 5 to 6 in value,
and 4 to 8 in chroma. The horizon is dominantly clay loam,
but ranges to sandy clay loam. It is friable to firm. The
fragipan is sandy loam or loam. Low-chroma mottles are at
a depth of 18 to 30 inches but not within the upper 10 inches
of the Bt horizon. The fragipan is firm to extremely firm
sandy loam or loam. In many places the fragipan does not
extend into the C horizon.

The IIC horizon commonly contains bands that are 5YR
to 2.5Y in hue, and they have a wide range in value and
chroma, depending on the degree of weathering and the
kinds of minerals present.

Califon soils are associated with Annandale, Edneyville,
Cokesbury, and Turbotville soils. All except the Turbotville
soils formed in similar material. Caliton soils ditter trom
Annandale and Edneyville soils in having mottles. They lack
the low-chroma matrix color that is common in Cokesbury
soils. They lack the low-chroma mottles in the upper part of
the B horizon that are common in Turbotville soils.

Califon loam, 0 to 3 percent slopes (CaA).—This soil
has the profile described as representative of the series.
Included in mapping are small areas of poorly drained
Cokesbury soils, well-drained Annandale soils, and the
Califon friable subsoil variant. Also included are small
areas of Califon gravelly loam or very stony loam.

In its natural condition, this soil is suited to pasture,
hay, woodland, and general crops. If high-value crops
are grown, drainage is needed. The dominant properties
that affect the use of this nearly level soil are slow
runoff, its position on the landscape where it receives
runoff from surrounding higher areas, restricted root
growth and slow permeability in the fragipan, and
perched ground water on top of the fragipan. Drainage
diversions, subsurface interceptor drains, and spot
drains have been used to improve this soil for intensive
farming and for community development. Capability
unit ITw-71.

Califon loam, 3 to 8 percent slopes (CaB).—This soil is
in small narrow waterways or elongated areas at the
base of steeper slopes adjacent to large areas of well-
drained soils.

Included with this soil in mapping are small areas of
well-drained Annandale and Edneyville soils and the
Califon friable subsoil variant. Also included are areas
of Califon gravelly loam and very stony loam.

Because this soil is gently sloping, the hazard of
erosion is moderate. Diversions, subsurface interceptor

drains, and spot drains help to improve drainage. In
addition, crop rotation, striperopping, and diversions
help to control erosion. Drainage is a limitation for com-
munity development. Lateral seepage of water and a
perched water table limit septic fields and building
foundations. Early establishment of good cover on
lawns and play areas provides adequate protection
against erosion. Capability unit IIe-71.

Califon loam, 8 to 15 percent slopes (CaC).—This soil
is in small narrow waterways or elongated narrow
seepage areas on the lower parts of steeper slopes.

Included with this soil in mapping are small areas
of Califon gravelly loam and very stony loam. Also
included are areas of well-drained Annandale and
Edneyville soils.

Runoff is rapid, and the hazard of erosion is severe.

In its natural condition, this soil is used for woodland.
It is suited to general crops, hay, and pasture. If this
soil is used for intensive farming, erosion control
practices are required. If high-value crops are grown,
drainage is needed in places. For community develop-
ment, this strongly sloping soil is limited by lateral
seepage and the moderately severe hazard of erosion.
Lateral movement of water in excavations makes
stabilization of such areas particularly difficult. In
many places it is necessary to install interceptor drains
above steep banks to prevent an unstable condition.
Capability unit ITIe-71.

Califon gravelly loam, 3 to 8 percent slopes (CbB).—
This soil is generally in wide waterways. It has a
profile similar to the one described as representative of
the series, but it is 20 percent or more gravel through-
out.

Included with this soil in mapping are areas of more
strongly sloping soils and some small areas of soils that
are cobbly, stony, and bouldery. Also included are areas
of Califon loam, the Califon friable subsoil variant,
poorly drained Cokesbury soils, and well-drained An-
nandale and Edneyville soils.

Runoff is slow on the nearly level included soils in
depressions, and the soils often remain ponded for a
brief period after heavy rains. Runoff is more rapid on
the strongly sloping included soils, and erosion is a
hazard.

If this soil is used for cultivated crops, drainage, re-
moval of stones, and control of erosion on steeper slopes
are needed. If this soil is used for community develop-
ment, poor drainage, the lack of adequate outlets in
some depressions, the content of gravel and stones, and
the hazard of erosion on steeper soils are limitations.
This soil is used as sites for ponds. Capability unit
ITe-71.

Califon very stony loam, 2 to 8 percent slopes (CcB).—
This soil is mainly in broad nearly level waterways or
on gently sloping lower slopes. It has a profile similar
to the one described as representative of the series, but
it has more stones, cobbles, and gravel throughout,
and stones are spaced 5 to 30 feet apart.

Included with this soil in mapping are areas of
Califon gravelly loam, Califon loam, and the Califon
friable subsoil variant. Also included in places are small
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areas of well-drained Annandale and Edneyville soils
and poorly drained Cokesbury soils.

This soil is limited by its content of stones, cobbles,
and gravel; isolated bouldery areas; water seepage
along the top of the fragipan; slow permeability in the
fragipan; and slow or medium runoff. Unless the stones
are removed, this soil is better suited to pasture or to
yvoodland than to other uses. Stone removal is essential
in areas used for crops. Also needed are drains to
intercept the seepage and runoff from surrounding
higher areas, and surface drainage to get rid of the
surface water. If this soil is used for community
development, excess water and the presence of stones
and some boulders are limitations. On small lots in
many places drainage outlets are difficult to find. These
soils are natural sites for ponds. Capability unit VIs-75.

Califon very stony loam, 8 to 15 percent slopes (CcC).—
This soil is in long, narrow, strongly sloping waterways.
It has a profile similar to the one described as represen-
tative of the series, but it is very stony and has 20 to
30 percent gravel and cobbles throughout. Stones cover
as much as 3 percent of the surface and are generally
spaced 5 to 30 feet apart.

Included with this soil in mapping are areas of less
stony Califon soils and the Califon friable subsoil
variant. Also included are small areas of well-drained
Annandale gravelly loam and Edneyville gravelly loam.

The properties that affect the use of this soil are the
content of stones, cobbles, and gravel; lateral seepage;
slow permeability in the fragipan; and a moderately
severe hazard of erosion.

This soil is used almost exclusively for woodland.
The content of stones is the main property that affects
its suitability for cultivation. The soil is suitable for
hay and pasture. The need for drainage, the content of
stones and other coarse fragments, and the hazard of
erosion are limitations for community development.
Capability unit VIs-75.

Califon Variant

The Califon variant, consists of deep, gently sloping,
somewhat poorly drained and moderately well drained
soils. These soils are in waterways or swales on uplands
and in many places at the base of steeper slopes. The
areas along waterways are elongated and branched, and
those at the base of steeper slopes are small and isolated.
Coarse fragments are mostly angular granitic gneiss
gravel and a few cobbles and stones. These soils formed
in a combination of till, local colluvium, and material
weathered from granitic gneiss. The underlying gra-
nitic gneiss bedrock is fractured and weathered to a
depth of many feet.

In a representative profile about 4 inches of partly
decomposed leaves and twigs overlies 2 inches of black
humus. The mineral surface layer is very dark brown
loam about 3 inches thick. The upper part of the sub-
soil is dark-brown gravelly loam about 9 inches thick,
the middle is brown gravelly sandy clay loam and sandy
clay loam about 20 inches thick, and the lower part
is brown sandy loam about 8 inches thick. Below a
depth of 12 inches, the subsoil has yellowish, brownish,

and grayish mottles. The substratum, between depths of
40 and 60 inches, is brown weathered granitic gneiss
or weathered till of sandy loam texture that contains
narrow bands of strong-brown and reddish-brown ma-
terial.

Permeability and available water capacity are mod-
erate. Undisturbed areas of these soils are wet during
winter and early in spring. In warm seasons, they
remain ponded for several days after heavy rains.
During winter and early in spring, the water table rises
to within 14 foot to 4 feet of the surface, but in summer
it gradually recedes to a greater depth.

Most areas of these soils have been cleared for farm-
ing.

Representative profile of Califon loam, friable sub-
soil variant, 3 to 8 percent slopes, in the edge of the
woods, 50 yards west of Ironia Road, 300 yards north
of telephone cable crossing, in Mendham Township:

01—4 inches to 1 inch, leaves and sticks from last couple of
years, mostly oak and maple, but some elm; abrupt,
wavy boundary. 8 to 6 inches thick.

02—1 inch to 0, black (10YR 2/1) humus of decomposed
leaves and twigs; gradual, wavy boundary. 2 inch
to 2 inches thick.

A1-—0 to 8 inches, very dark brown (10YR 3/2) loam; mod-
erate, coarse, crumb structure; friable; mat of fine
fibrous roots; very porous, 10 percent angular
granitic gneiss pebbles, less than 1 percent angular
stones, boulders, and cobbles; strongly acid; clear,
wavy boundary. 1 to 8 inches thick.

B1—3 to 12 inches, dark-brown (10YR 4/3) gravelly loam;
moderate, coarse, crumb structure and moderate,
medium, subangular blocky; friable; many fine
fibrous roots and some large conductor roots; many
pores; 15 percent angular granitic gneiss gravel,
less than 1 percent cobbles, stones, and boulders;
humus-colored coatings in channels and voids and
on some peds; very strongly acid; diffuse, wavy
boundary. 4 to 10 inches thick.

B21t—12 to 20 inches, brown (7.5YR 4/4) gravelly sandy
clay loam; few, fine, distinct, yellow (10YR 7/6)
and light brownish-gray (10YR 6/2) mottles in the
upper part and many coarse mottles in the lower
part; moderate, medium, subangular blocky struc-
ture; friable; many fine fibrous roots in the upper
part, some in the lower part; 15 percent angular
granitic gneiss gravel, less than 5 percent cobbles,
stones, and boulders; discontinuous clay films on
most ped surfaces, in voids, and on pebbles; very
strongly acid; diffuse, wavy boundary. 16 to 28
inches thick.

B22t—-20 to 32 inches, brown (7.5YR 4/4) sandy clay loam;
many, coarse, distinet, strong-brown (7.5YR 5/8)
and light brownish-gray (10YR 6/2) mottles; mod-
erate, medium, subangular blocky structure; friable;
few roots, decreasing in number and size with in-
creasing depth; 10 percent angular granitic gneiss
pebbles, cobbles, and stones; clay films on sand
grains, gravel, and ped faces; very strongly acid;
clear, wavy boundary. 0 to 12 inches thick.

B3--32 to 40 inches, brown (7.5YR 4/4) sandy loam; com-
mon, coarse, faint, strong-brown (7.5YR 5/8) mot-
tles; massive; friable; few roots; clay bridging be-
tween sand grains; very strongly acid; gradual,
wavy boundary. 0 to 10 inches thick.

C—40 to 60 inches, brown (7.5YR 4/4) sandy loam saprolite
or weathered till that has narrow bands of strong
brown (7.5YR 5/6) and reddish brown (5YR 5/4);
massive; firm to friable; color bands related to
mineralogy; very strongly acid.

The solum ranges from 30 to 58 inches in thickness. Depth
to bedrock is 10 feet or more. These soils contain various
amounts of angular granitic gneiss coarse fragments. The
solum contains 10 to 20 percent gravel, 0 to 5 percent cob-
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bles, and 0 to 1 percent stones. Reaction ranges from very
strongly acid to medium acid throughout.

The A horizon has a hue of 10YR, value of 2 to 4, and
chroma of 1 to 8. In most places it is loam, but gravelly
loam also oceurs.

The B horizon has a hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 8 to 8. Mottles range from few, fine,
faint to many, coarse, distinct. In most places they increase
in number in the lower part of the B horizon. This horizon
is loam, sandy clay loam, heavy sandy loam, and their
gravelly analogs.

’1_"he C.horizon does not have color banding in all places.
This horizon is generally less than 5 percent coarse frag-
ments, but where the rock was coarse quartz it is 10 to 15
percent coarse fragments. The contact with bedrock is
typically diffuse and irregular, but in some places it is
abrupt and wavy.

The Califon variant is associated with Edneyville, Parker,
Califon, and Cokesbury soils. The Califon friable subsoil
variant has mottles, which Edneyville and Parker soils lack.
It lacks the fragipan that is common in Califon soils. It does
not havp the low-chroma matrix that is common in Cokes-
bury soils.

Califon loam, friable subsoil variant, 3 to 8 percent
slopes (CdB).—Included with this soil in mapping are
areas of soils that have slightly more gravel in the
surface layer, which is gravelly loam. These areas make
up about 25 percent of the mapping areas. Also in-
cluded are small areas of Edneyville and Cokesbury
soils.

This soil is suited to pasture, cultivated crops, and
woodland. If adequately drained, it is suited to the
general crops grown in the county. Open ditches and
underc}ralns help to lower the water table. Such con-
servation practices as crop rotation, cover crops, and
contour cultivation help to reduce erosion. A mod-
ergtely high seasonal water table and ponding after
rains are the main limitations to community develop-
ment. Capability unit ITe-71.

Carlisle Series

The Carlisle series consists of deep, nearly level, very
poorly drained organic soils. These soils are in depres-
sions that were formerly or are now partly occupied
by lakes or ponds. Over a period of thousands of years,
these lakes or ponds have gradually been filling by the
accumulation of organic material or a mixture of min-
eral sediment and organic material. Budd Lake, Lake
Denmark, and Green Pond are examples of lake basins
that are now partly filled with organic soils. Black
Meadow and Great Swamp are examples of former
lake basins that are now filled with organic soils.

In a representative profile the surface layer is black,
highly decomposed muck about 18 inches thick. Below
this, and extending to a depth of 60 inches, is very dark
grayish-brown, decomposed muck that contains many
fibers and pieces of wood.

Permeability is rapid, and available water capacity
is high. The water table is at or above the surface most
of the time. These soils are compressible and unstable
under load and subside if they are drained.

Drained areas of Carlisle soils are suited to cultivated
crops, especially vegetables. They are also suitable for
sod production. The native vegetation is either marsh
sedges and reeds or wetland trees. Red maple, ash,
elm, and tamarack are common trees.

Representative profile of Carlisle muck, in a cutover
area, about 2 miles northeast of Meyersville, along a
powerline at the south edge of Great Swamp National
Wildlife Refuge:

0al—0 to 18 inches, black (10YR 2/1, broken face and
rubbed) muck (sapric material); about 30 percent
fiber, less than 10 percent rubbed; moderate, coarse,
granular structure parting to fine, granular; com-
mon woody fragments as much as 8 inches in diame-
ter; medium acid; gradual, smooth boundary.

0a2—18 to 60 inches, very dark grayish-brown (10YR 3/2,
broken face and rubbed) muck (sapric material);
about 50 percent fibers, less than 10 percent rubbed;
massive; slightly sticky; many woody fragments,
as much as 6 inches in diameter, in a fibrous matrix;
medium acid. -

The organic deposit ranges from 51 inches to more than
10 feet in thickness but is typically less than 6 feet. Depth
to bedrock is 10 feet or' more. Woody fragments are through-
out the profile in most places. They consist of branches or
logs and make up 2 to 25 percent of the material, by volume.
Fragments range from 14 inch to 10 inches in diameter.

The surface tier is black (5YR 2/1, 10YR 2/1, or N 2/0).
It is mainly sapric material or various proportions of hemic
and sapric material. The subsurface tier ranges from very
dark grayish brown (10YR 3/2) to dark reddish brown (5YR
2/2). Broken faces become darker upon exposure to air.
This tier is dominantly sapric material, but in many places
it contains thin layers of hemic material. It is typically
massive but in places has blocky or granular structure. Re-
action of this tier is medium acid or slightly acid. The bottom
tier is similar to the subsurface tier, but herbaceous fibers
are generally dominant.

Carlisle muck (Cm).—This soil is in low swampy areas.
Included in mapping are large areas of similar and
contrasting soils in a complex pattern. The main in-
cluded soils are deep organic soils that are fibrous and
less decomposed than this soil below a depth of 12
inches. North of Lincoln Park, in Bog and Valley
Meadows, are large included areas of organic soils that
are dominantly spongy, brownish sedimentary peat be-
low a depth of 12 inches. In Budd Lake Bog there are
small included areas of floating organic soils and of
organic soils that are high in content of peat consisting
of the remains of sphagnum moss. Most areas of this
Carlisle muck, particularly those around the edges of
areas that grade toward mineral soils, have included
areas of organic soils that are less than 51 inches deep
over a mineral substratum.

This soil needs drainage if it is farmed. Some at-
tempts have been made to drain Bog and Valley Mead-
ows and Black Meadows. These areas have been used
to a limited extent for vegetables. The drainage systems,
however, are inadequate, because suitable outlets are
not available. The northern part of Bog and Valley
Meadows is drained by tile lines that empty into
swamps. The water is pumped from the swamps into
shallow surface ditches. Cut flowers, potted plants, and
other specialty crops are raised on a small scale.

Because the water table is high and the soil is un-
stable, Carlisle muck is poorly suited to community
development. If adequately drained, this soil is suit-
able for very intensive farming and for specialized
nursery crops; however, subsidence is severe. Capa-
bility unit IITw-41.
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Cokesbury Series

The Cokesbury series consists of deep, nearly level
to gently sloping, poorly drained soils. These soils are
in waterways, depressions, and elongated areas that
extend along the bases of steeper slopes in the granitic
highlands of the southwestern part of the county. They
have a moderately developed fragipan. The soils are
generally cobbly and stony, but in places the surface
is almost free of stones. They formed in weathered
glacial till and colluvium derived mainly from granitic
gneiss, and they are underlain by weathered granitic
gneiss.

In a representative profile the plow layer is very dark
grayish-brown gravelly loam about 9 inches thick. The
upper part of the subsoil is 6 inches of light-gray loam
mottled with light olive brown and strong brown, and
the middle is about 10 inches of light brownish-gray
gravelly clay loam mottled with light yellowish brown
and strong brown. The lower part is a fragipan of
strong-brown, extremely firm loam about 10 inches
thick that is mottled with light gray and light yellowish
brown. The substratum, between depths of about 35
and 60 inches, is pale-brown gravelly loam mottled with
strong brown, light gray, and dark reddish brown.
Although Cokesbury soils are loamy throughout, they
have enough sand to cause them to feel distinctly gritty
in the subsoil.

Permeability is slow in the fragipan, and available
water capacity is moderate. Runoff is slow in depres-
sions of nearly level areas. Locally, the water. table is
perched at or near the surface for long periods during
winter and spring and after heavy rains. In addition,
areas of these soils receive much runoff and seepage
water from surrounding soils that occupy higher posi-
tions. These soils contain cobbles, stones, and boulders.

Undisturbed areas of Cokesbury soils are used mostly
for woodland. If the soils are used for crops or pasture,
drainage improvement, stone removal, and control of
erosion on gentle slopes are needed. Where these soils
are in low positions, they are natural sites for water-
ways and ponds.

Representative profile of Cokesbury gravelly loam,
0 to 3 percent slopes, 200 feet northeast of junction of
Hanover Avenue and Raynor Road, in Parsippany-Troy
Hills Township:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2)
gravelly loam; weak, fine, subangular blocky and
weak, medium, granular structure; friable; many
roots; 20 percent angular gravel, a few cobbles,

mostly granitic gneiss and some sandstone; slightly
acid; abrupt, smooth boundary. 7 to 10 inches thick.

Blg—9 to 15 inches, light-gray (2.5Y 7/2) heavy loam;
many, coarse, distinct, prominent, light olive-brown
(2.5Y 5/4) and strong-brown (7.5YR 5/8) mottles;
weak, coarse, prismatic structure; friable; many
roots; 10 percent angular gravel and cobbles;
slightly acid; gradual, wavy boundary. 4 to 10
inches thick.

B2tg—15 to 25 inches, light brownish-gray (2.5Y 6/2)
gravelly clay loam; interiors of peds have common,
coarse, distinct, light yellowish-brown (10YR 6/4)
and strong-brown (7.5YR 5/8) mottles; moderate,
very coarse, prismatic structure parting to moder-
ate, medium, subangular blocky; friable, slightly
plastic; many roots; 15 percent gravel and cobbles;

isolated, discontinuous, glossy clay coatings on ped
faces; medium acid; clear, wavy boundary. 9 to
14 inches thick.

Bx—25 to 35 inches, strong-brown (7.5YR 5/8) heavy loam;
many, coarse, distinct, light yellowish-brown (10YR
6/4) mottles and common, coarse, prominent, light-
gray (2.,5Y 7/2) mottles; weak, very coarse, pris-
matic structure parting to weak, very thick, platy;
extremely firm; few roots distributed along faces
of peds; 10 percent angular gravel and cobbles;
patchy clay films in voids and on ped faces; few,
brown, (7.5YR 5/4) soft nodules one-fourth inch in
diameter; strongly acid; distinet, wavy boundary.
6 to 10 inches thick.

C—35 to 60 inches, pale-brown (10YR 6/3) gravelly loam;
common, coarse, prominent, strong-brown (7.5YR
5/8) and light-gray (2.5Y 7/2) mottles and few,
medium, distinet, dark reddish-brown (2.5YR 2/4)
mottles; weak, very thick, platy and weak, very
coarse, prismatic structure; extremely firm; about
30 percent angular gravel, cobbles, and stones;
strongly acid.

The solum ranges from 26 to 40 inches in thickness. Depth
to the fragipan is 20 to 30 inches, and expression of the
pan ranges from weak to strong but is generally moderate.
Depth to bedrock is 6 feet or more. Coarse fragments make
up 5 to 25 percent of the solum and 30 to 50 percent of the
C horizon. Stones range from few to many. Coarse fragments
are mainly granitic gneiss, and in most places less than 20
percent of the coarse fragments and the fine-earth material
were derived from shale, sandstone, or siltstone. In areas
that are not limed, reaction ranges from strongly acid to
medium acid.

The Al and Ap horizons are very dark grayish brown
(2.5Y 3/2) to dark gray (10YR 4/1). The A horizon is
gravelly loam or extremely stony loam.

The upper part of the B horizon is dark grayish brown
(10YR 4/2) to light gray (5Y 7/1) and has few to many,
medium to coarse, strong-brown (7.5YR 5/8) to light olive
yellowish-brown (2.5Y 6/4), high-chroma mottles and faint
low-chrome mottles. Low chromas dominate ped faces and
matrix colors in the upper part of the B horizon and are
present as mottles in the lower part of the B horizon. The
B horizon is heavy loam, sandy clay loam, clay loam, silty
clay loam, and their gravelly analogs. The Bt and Bx
horizons have prismatic, platy, or subangular blocky struc-
ture. Consistence ranges from friable above the fragipan to
firm or extremely firm in the fragipan.

The C horizon ranges from brown (7.5YR 5/4) to pale
brown (10YR 6/3) to brownish yellow (10YR 6/6). Low-
chroma mottles range from dark grayish brown (10YR 4/2)
to light gray (5Y 7/2). This horizon is loam or sandy loam.

Cokesbury soils are associated with the well-drained An-
nandale and Edneyville soi's and the moderately well drained
and somewhat poorly drained Califon soils. They are wetter
than Annandale, Edneyville, and Califon soils, and they lack
the brown colors in the upper part of the B horizon that is
characteristic of those soils.

Cokesbury gravelly loam, 0 to 3 percent slopes (CoA).
—This soil has the profile described as representative of
the series. Included in mapping are some areas of
extremely stony Cokesbury and Califon soils. Where
this soil is adjacent to Washington or Bartley soils, it
is likely that fractured limestone bedrock rather than
granitic gneiss bedrock is at a depth of more than 10
feet.

Properties that affect use of these soils are poor
drainage, coarse fragments, and content of stones. In
its natural condition, this soil is used for woodland.
If adequately drained, it is suited to cultivated crops.
Surface drainage and interceptor drains help to im-
prove drainage. Removal of stones is needed in some
small isolated areas. For community development, this
soil has limitations caused by periods of saturation and
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the presence of coarse fragments. Because of its low
position in the landscape and the presence of a high
perched water table, this soil is well suited to ponds
(fig. 8). Capability unit IVw-82.

Cokesbury gravelly loam, 3 to 8 percent slopes (CoB).—
This soil has a profile similar to the one described as
representative of the series, but the plow layer is
lighter colored. In cultivated areas the soil is commonly
eroded.

Included with this soil in mapping are areas of ex-
tremely stony Cokesbury soils and Califon soils and
some small areas of soils that are more strongly sloping
than this soil. Where this soil is adjacent to Washington
or Bartley soils, it is likely that limestone bedrock
rather than granitic gneiss bedrock is at a depth of
more than 10 feet.

Use of this soil is limited by poor drainage, coarse
fragments, and the hazard of erosion. Suitable erosion
control practices include constructing diversions and
establishing grassed waterways. Drainage is needed
if this soil is used for crops. This soil is well suited
to ponds. Capability unit IVw-82.

Cokesbury extremely stony loam, 0 to 8 percent slopes
(CsB).—This soil has a profile similar to the one deseribed

Er

as representative of the series, but it has an extremely
stony surface that in places is bouldery. Stones cover 5
to 15 percent of the surface and are spaced 2 to 5 feet
apart.

Included with this soil in mapping are small areas of
soils that are less stony or gravelly than this soil and
some very wet spots. Making up 10 percent of the
mapped areas are soils that are similar to this Cokes-
bury soil, but they do not have a fragipan in the subsoil.

Soil properties that affect the use of this soil include
stoniness, poor drainage, slow permeability, and the
low position on the landscape. The high content of
stones makes this soil unsuitable for crops and pasture.
Capability unit VIIs-77.

Edneyville Series

The Edneyville series consists of deep, gently sloping
to steep, well-drained loamy soils. These soils generally
contain granitic gneiss gravel, cobbles, and stones. They
oceur in irregularly shaped areas, generally 10 to 40
acres in size, on the gently rolling tops of ridges and
the somewhat more stony side slopes.

In a representative profile the surface layer is very

il o=

Figure 8,—Mendham recreation pond on an area of Cokesbury soils.
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dark grayish-brown gravelly loam about 10 inches thick.
The upper part of the subsoil is brown sandy clay loam
about 12 inches thick, and the lower part is strong-
brown heavy sandy loam about 15 inches thick. The
substratum, between depths of 37 and 96 inches, is
strong-brown sandy loam that contains bands of sandy
clay loam.

Permeability and available water capacity are mod-
erate. The sand and gravel fractions are well graded,
and the soil contains enough clay to give good compac-
tion characteristics. Roots penetrate throughout the
profile.

Gently sloping and strongly sloping Edneyville soils
are well suited to farming and to community develop-
ment. Steep Edneyville soils have limitations for both
farming and community development.

Representative profile of Edneyville gravelly loam,
3 to 8 percent slopes, in a cultivated field, 20 feet west
of the northeast corner of the parking lot across Han-
over Avenue from the office of the Morris County
Planning Board:

Ap—O0 to 10 inches, very dark grayish-brown (10YR 3/2)
gravelly loam; moderate, fine and medium, sub-
angular blocky structure and moderate, medium,
crumb; friable; many fine fibrous roots; 15 percent
strongly weathered subangular granitic gneiss
gravel; medium acid; abrupt, smooth boundary.
6 to 10 inches thick.

B2t—10 to 22 inches, brown (7.5YR 5/4) sandy clay loam;
moderate, medium and coarse, subangular blocky
structure; friable; common roots; nearly continuous,
slightly glossy, dark-brown (7.5YR 4/4) clay films
on peds, prominent patches of clay films on isolated
horizontal surfaces and pebbles; 10 percent slightly
weathered gravel, 2 to 4 percent cobbles; slightly
acid; clear, wavy boundary. 10 to 20 inches thick.

B3—22 to 37 inches, strong-brown (7.5YR 5/6) heavy sandy
loam; very weak, thick, platy structure; slightly
firm in place, slightly brittle; common roots; pores
and voids generally filled with silt, very fine sand,
and clay; medium acid; gradual, wavy boundary.
5 to 20 inches thick.

C—37 to 96 inches, strong-brown (7.5YR 5/6) sandy loam
that has bands of sandy clay loam; massive; slightly
firm; few, fine, fibrous roots; many clean sand
grains and clean gravel, some pebbles slightly
weathered; strongly acid.

The solum ranges from 30 to 40 inches in thickness. Depth
to granitic gneiss bedrock ranges from 6 to more than 10
feet. In places the bedrock is weathered for several feet.
The solum ranges from 5 to 35 percent coarse fragments,
which consist of 5 to 25 percent gravel, 0 to 5 percent cobbles,
and 0 to 15 percent stones. In areas that are not limed, re-
action ranges from strongly acid to very strongly acid
throughout.

Unplowed areas of Edneyville soils have a dark-colored A1
horizon 1 inch to 3 inches thick. The A horizon ranges from
dark brown (10YR 4/3) to (7.5YR 3/2). This horizon is
gravelly loam or sandy loam or is extremely stony in places.

The Bt horizon ranges from brown (7.5YR 4/4) to yel-
lowish brown (10YR 5/6). This horizon ranges from heavy
sandy loam to clay loam and their gravelly analogs.

The C horizon is 2.5Y to 5YR in hue, 4 to 7 in value, and
4 to 8 in chroma. This horizon is sandy loam and in some
places is loamy sand below a depth of 40 inches. This horizon
ranges from 0 to 35 percent coarse fragments. Thin bands of
finer textured, redder material are typical but are lacking
in many places.

Edneyville soils are associated with Parker, Annandale,
and Califon variant soils. Edneyville and Parker soils and
the Califon variant formed in similar material. Edneyville
soils contain more clay and less coarse fragments than
Parker soils. They lack the gray mottling that is common

in the Califon variant. Edneyville soils lack the fragipan
that is common in Annandale soils.

Edneyville gravelly loam, 3 to 8 percent slopes (EdB).—
This soil has the profile described as representative of
the series. Included in mapping are some areas of
Parker soils and other Edneyville soils.

This soil is well suited to corn, small grains, hay,
pasture, and most special or vegetable crops grown in
the county. It has a slight hazard of erosion, which
generally is easily controlled by such cropping prac-
tices as crop rotation, contour cultivation, and cover
crops. High-value crops are generally irrigated. Capa-
bility unit ITe-58. ‘

Edneyville gravelly loam, 8 to 15 percent slopes (EAC).
—This soil is on side slopes in rolling to hilly areas used
largely for pasture and hay. Included in mapping are
some small areas of eroded Edneyville soils and stony
loams and stony sandy loams of the Edneyville and
Parker series.

This soil is suited to small grain, corn, hay, pasture,
and most specialized and vegetable crops grown in the
county. The hazard of erosion is moderately severe.
Diversions, crop rotation, contour cultivation, and strip-
cropping help to control erosion. Slope is a limitation of
this soil for some community development uses. Capa-
bility unit I11e-58.

Edneyville gravelly loam, 15 to 25 percent slopes (EdD).
—This soil has a profile similar to the one described
as representative of the series, but the content of coarse
fragments is about 20 percent. Included in mapping are
small areas of less steep Edneyville gravelly loam and
Parker extremely stony sandy loam soils.

Steepness and the severe hazard of erosion severely
limit the suitability of this soil for crops. If farmed,
this soil needs careful management, including crop
rotation and contour strips to control erosion. It is not
suited to continuous cultivation of row crops. Steepness
is a severe limitation for many community develop-
ments. Capability unit IVe-58.

Ellington Variant

The Ellington variant, consists of gently sloping to
steep, moderately well drained and somewhat poorly
drained soils. These soils are on the sides of the Watch-
ung ridges within basins formerly occupied by glacial
Lake Passaic. They formed in somewhat gravelly ma-
terial that was derived from shale, siltstone, and sand-
stone but contains a small amount of other materials,
including granitic gneiss. They are underiain at a depth
of 36 to 72 inches by finer textured residual material
weathered from trap or shale bedrock.

In a representative profile the plow layer is dark-
brown fine sandy loam about 10 inches thick. The sub-
soil is brown fine sandy loam about 10 inches thick
that contains a few, fine, faint, grayish-brown and
brown mottles. The substratum, between depths of 20
and 40 inches, is yellowish-brown very fine sandy loam
that is mottled with strong brown, and between depths
of 40 and 60 inches is yellowish-red, slightly firm
gravelly clay loam that is plastic when wet.
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Permeability is moderately slow, and available water
capacity is moderate. The high content of fine sand
limits the stability and workability of the soils, espe-
cially during winter, early in spring, and after heavy
rains. The soils are likely to have a perched water table
and seepage on top of the more slowly permeable sub-
stratum. They receive seepage and runoff from adjacent
soils that occupy higher positions. Roots can penetrate
throughout the profile.

The native vegetation of the Ellington variants is
mostly oak and hickory trees, but in the wetter areas
elm or maples are dominant. In cultivated areas these
soils are used extensively for hay, pasture, and nur-
series. The soils are in intermediate positions on long
slopes. In steep cultivated areas, they are particularly
susceptible to erosion.

Representative profile of Ellington fine sandy loam,
loamy subsoil variant, 3 to 8 percent slopes, near the
middle of a cultivated field, one-fourth mile north of
Lee’s Hill Road, 100 yards east of Young’s Road:

Ap—0 to 10 inches, dark-brown (7.5YR 4/2) fine sandy loam;
moderate, medium, granular structure; very friable;
common roots; 5 percent angular gravel, mostly
blocky fragments of traprock and some granitic
gneiss; medium acid; abrupt, smooth boundary. 6 to
10 inches thick.

Bt—10 to 20 inches, brown (7.5YR 4/4) fine sandy loam; few,
fine, faint, grayish-brown (10YR 5/2) and brown
(10YR 5/3) mottles; weak, fine, subangular blocky
structure; very friable; common roots; very slightly
more clay than horizon above; 10 percent gravel,
mostly traprock and shale but some granitic gneiss;
strongly acid; gradual, wavy boundary. 10 to 24
inches thick.

C1—20 to 40 inches, yellowish-brown (10YR 5/4) very fine
sandy loam; few, fine, faint, strong-brown (7.5YR
5/8) mottles; weak, fine, subangular blocky struc-
ture or massive; very friable; common roots; 10
percent gravel, mostly traprock and shale frag-
ments but some granitic gneiss; strongly acid; clear,
wavy boundary. 6 to 30 inches thick.

IIC2—40 to 60 inches, yellowish-red (5YR 5/6) gravelly clay
loam; massive; slightly firm and plastic; few roots;
20 percent coarse fraction of 15 percent gravel and
5 %ercent cobbles or stones of traprock; strongly
acid.

The solum ranges from 20 to 80 inches in thickness. Depth
to bedrock in most places is more than 10 feet. Coarse frag-
ments make up 5 to 20 percent throughout. Gravel-size frag-
ments are most abundant. The IIC horizon is as much as 10
percent cobbles, stones, and boulders. In areas that are not
limed, reaction is strongly acid or very strongly acid
throughout.

The matrix of the A horizon is commonly 7.5YR in hue.

The matrix of the B horizon is 7.5YR or 5YR in hue, 4 or
5 in value, and 4 to 6 in chroma. Mottles range from few,
fine, faint to many, coarse, prominent in hue of 5YR or
10YR, value of 3 to 8, and chroma of 1 to 8. In some places
medium or coarse, prominent mottles oceur throughout the
B horizon.

The color, texture, and mineralogy of the C horizon are
variable, depending largely on the composition of the parent
material. The parent material includes deep stratified de-
posits, weathered shale, and weathered traprock. This hori-
zon is 2.5YR to 10YR in hue. It ranges from gravelly sandy
loam to silty clay loam. On the lower part of slopes weath-
ered shale is at a depth of 3 to 6 feet.

The Ellington variants are associated with the well-drained
gravelly and sandy Riverhead soils, the stony and more
clayey Neshaminy soils, and the somewhat poorly drained
gravelly and sandy Pompton soils. They contain less gravel
and sand than Riverhead soils and less sand than Pompton

soils. They do not have the content of stones and clay that
is common in Neshaminy soils.

Ellington fine sandy loam, loamy subsoil variant, 3 to
8 percent slopes (EIB).—This soil has the profile de-
scribed as representative of the Ellington variant. It
occupies intermediate positions on long slopes. Included
in mapping are small areas of poorly drained Preakness
soils, somewhat poorly drained Pompton soils, and
well-drained Riverhead and Neshaminy soils.

Water often saturates the subsoil, and in places wet
seepage spots are on the surface after heavy rains.
Water received from soils that occupy higher positions
makes even these gently sloping soils moderately sus-
ceptible to erosion. In cultivated areas, contour strip-
cropping and diversions have been used to control
erosion. Interceptor drains are effective in removing
excess water. Seepage into excavations along roads,
homesites, and playfields causes unstable slopes. Capa-
ability unit ITw-25.

Ellington fine sandy loam, loamy subsoil variant, 8 to
15 percent slopes (EIC).—This soil has a profile similar to
the one described as representative of the Ellington
variant, but it has more gravel in the surface layer.
The soil occupies intermediate positions on long slopes,
where it receives runoff and seepage from soils that
occupy higher positions.

Included with this soil in mapping are areas of well-
drained Riverhead and Neshaminy soils.

Water saturates the subsoil late in winter and in
spring and causes wet spots on the surface. The com-
bined effect of excess water and erodibility makes this
strongly sloping soil highly susceptible to further
erosion. It is suitable for general crops, hay, and pas-
ture. In cultivated areas, contour cultivation, strip-
cropping, and diversions are effective in controlling
erosion. Seepage into excavations along roads, home-
sites, or playfields causes unstable slopes in deep cuts.
Capability unit 11Ie-25.

Ellington fine sandy loam, loamy subsoil variant, 15
to 25 percent slopes (EID).—This soil has a profile similar
to the one described as representative of the Ellington
variant, but the surface layer is more gravelly and the
upper part of the subsoil is less prominently mottled.
The soil occupies intermediate positions on long slopes,
where it receives runoff from adjacent soils that occupy
higher positions. Included in mapping are small areas
of Riverhead and Neshaminy soils.

Water seasonally saturates the subsoil of this steep
soil and causes wet spots on the surface. It is not
suited to continuous cultivation of row crops. It is
better suited to hay, pasture, woodland, and wildlife
than to other uses. Steepness is a limitation for many
community development uses. Capability unit IVe-58.

Haledon Series

The Haledon series consists of deep, gently sloping
to sloping, somewhat poorly drained soils. These soils
are on undulating and rolling low hills within the basin
of former glacial Lake Passaic and on narrow elongated
areas on the sides and tops of steep basalt ridges. They
have a well-developed, firm fragipan. The soils formed
in somewhat gravelly, cobbly, and stony glacial till. The
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till is mostly material that was derived from red and
brown shale, sandstone, and basalt, but it contains
some granitic gneiss.

In a representative profile the surface layer is dark-
brown silt loam about 10 inches thick. The upper part
of the subsoil is brown, mottled silt loam about 8 inches
thick. Below this, the subsoil is a fragipan of reddish-
brown, very firm, dense silt loam that extends to a depth
of about 46 inches. The substratum, to a depth of 64
inches, is dark-brown, firm very fine sandy loam.

Permeability is moderate above and below the fragi-
pan but slow in the fragipan. These soils have a high
proportion of silt and very fine sand. They have poor
workability, stability, and compaction characteristics
and are compressible. Depth to the seasonally perched
water table ranges from 14 foot to 114 feet. Roots are
commonly distributed throughout the profile above the
fragipan, but they seldom penetrate or extend into the
fragipan. Available water capacity is moderate, and
water stored below the fragipan is generally not avail-
able for use by plants.

Vegetation on Haledon soils consists mainly of
stands of red oak, pin oak, swamp white oak, maple,
and elm. Many areas have cleared and are used for
pasture and hay. If the soils are adequately drained,
they are suited to corn. Interceptor drains and spot
drainage are effective in providing drainage.

Representative profile of Haledon silt loam, 3 to 8
percent slopes, in a residential development between
Reynolds and Beverwyck Roads, three-eighths of a mile
southwest of their junction, in Parsippany-Troy Hills
Township:

Ap—0 to 10 inches, dark-brown (7.5YR 4/2) silt loam; mod-
erate, fine and medium, subangular blocky and
weak, medium, granular structure; very friable;
many fine fibrous roots; 10 percent gravel and cob-
bles; medium acid; abrupt, smooth boundary. 6 to
10 inches thick.

B21t—10 to 14 inches, brown (7.5YR 5/4) silt loam; few,
medium, distinct, reddish-yellow (7.5YR 7/6) mot-
tles; moderate, medium, subangular blocky struec-
ture; friable, slightly sticky, slightly plastic; com-
mon roots; few, red, thin, patchy clay films on ped
faces and bridges between grains; 10 percent small
rounded stones and cobbles, 10 percent gravel,
mainly red and brown shale, basalt, and granitic
gneiss; strongly acid; gradual, wavy boundary.
4 to 18 inches thick.

B22t—14 to 18 inches, brown (7.5YR 5/4) heavy silt loam;
common, coarse, prominent, reddish-brown (5YR
4/4) mottles and few, medium, distinct, gray (10YR
6/1) mottles; moderate, coarse, subangular blocky
structure; friable, sticky, slightly plastic; common
roots; pinkish-gray (7.5YR 6/2) and reddish-brown
(YR 4/4), thin to thick, discontinuous clay films
on ped faces; 5 percent small rounded stones and
cobbles, 10 percent gravel of red and brown shale,
granitic gneiss, and traprock fragments; strongly
acid; abrupt, wavy boundary. 0 to 10 inches thick.

Bx—18 to 46 inches, reddish-brown (5YR 4/4) silt loam;
common, medium, prominent, black (N 2/0) mottles
and few, medium, distinct, gray (10YR 6/1) mot-
tles; weak, very thick, platy structure; very firm
and brittle; few roots; black, glossy and semiglossy,
patchy clay films on ped faces and coarse frag-
ments; 10 percent gravel, 10 percent small rounded
stones and cobbles, mostly red and brown shale and
some granitic gneiss; strongly acid; clear, wavy
boundary. 20 to 40 inches thick.

C—46 to 64 inches, dark-brown (7.5YR 4/4) very fine sandy
loam; massive; firm; black stains on coarse frag-
ments and in matrix; medium acid.

The solum ranges from 42 to 50 inches in thickness. Depth
to the fragipan is 16 to 30 inches. Depth to bedrock generally
is more than 5 feet. In most places the soil is 5 to 30 percent
gravel, cobbles, and stones. In areas that are not limed, the
solum is strongly acid. The C horizon is slightly acid or
neutral.

The Ap horizon ranges from dark brown to dark grayish
brown in hue of 10YR or 7.5YR, value of 4, and chroma of 2
or 3. The 1- to 3-inch Al horizon has a value of 2 or 3.

The B2t horizon ranges from dark brown (7.5YR 4/4) to
yellowish brown (10YR 5/6). Mottles range from 5YR to
2.5Y in hue, 4 to 7 in value, and 1 to 6 in chroma. Depth to
low-chroma mottles ranges from 10 to 18 inches. This horizon
is silt loam, loam, or fine sandy loam. The Bx horizon has
weak, very thick, platy structure or is massive. In many
profiles the platy structure parts to weak or moderate,
medium or coarse, subangular blocky.

The C horizon is sandy loam and very fine sandy loam. In
many places the upper part of the C horizon is part of the
fragipan and is firm, dense and brittle, and several feet thick.
In a few places the C horizon is friable and porous imme-
diately beneath the Bx horizon.

Haledon soils are associated with Boonton, Whippany,
Riverhead, and Pompton soils. They are coarser textured
than the Whippany soils, which formed in lacustrine de-
posits. Haledon soils have a fragipan, which Riverhead and
Pompton soils lack. They have low-chroma mottles nearer to
the surface than Boonton soils. They are not so fine textured
in the B horizon as Whippany soils nor so coarse-textured as
Riverhead soils. They contain more silt than Pompton soils.

Haledon silt loam, 3 to 8 percent slopes (HaB).—This
soil has the profile described as representative of the
series. Included in mapping are small areas of stony
Haledon soils and Whippany, Boonton, and Pompton
soils.

Properties that affect use of this gently sloping soil
are a seasonally perched water table, moderate runoff,
and a moderate hazard of erosion. Drainage has gen-
erally been improved by interceptor drains. In farmed
areas suitable erosion control practices include exten-
sive use of cover and sod crops, contour cultivation, and
striperopping on long slopes. In residential, commercial,
and industrial developments early establishment of
lawns, use of a temporary grass cover during construc-
tion, and division of long slopes by use of diversions or
streets help to reduce erosion and sedimentation. Capa-
bility unit Ile-71.

Haledon silt loam, 8 to 15 percent slopes (HaC).—This
soil has a profile similar to the one described as rep-
resentative of the series, but it has more coarse frag-
ments on the surface. Included in mapping are small
widely spaced areas of cobbly and stony Boonton soils
and the Ellington variant.

This strongly sloping soil has a likelihood of lateral
seepage over the fragipan, slow permeability, rapid
runoff, moderate available water capacity, and a severe
hazard of erosion. On farmland, contour stripcropping,
diversions, and frequent use of sod or close-growing
crops help to control erosion and runoff. Interceptor
drains and spot drainage are effective in providing
adequate drainage. If this soil is used for community
development, use of temporary grass cover to protect
cleared areas during construction, early establishment
of grass cover, and division of long slopes by use of
diversions or cross streets help to control erosion and
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runoff. Construction of desilting basins and installation
of interceptor drains and retaining walls are special
measures to control runoff and erosion and to stabilize
slopes in residential, commercial, and industrial de-
velopments. Capability unit I1Te-71.

Hibernia Series

The Hibernia series consists of deep, gently sloping
to steep, somewhat poorly drained soils in depressions,
in watercourses, and at the base of steep slopes. These
soils have stones on the surface and a fragipan. They
formed in glacial till and colluvium derived from such
deposits. The material has a mixed composition dom-
inated by granitic gneiss but contains a small amount
of many other kinds of rock.

In a representative profile the surface layer is very
dark gray gravelly loam about 2 inches thick. The
subsurface layer is yellowish-brown gravelly loam about
5 inches thick. The upper part of the subsoil is yel-
lowish-brown and dark yellowish-brown gravelly sandy
loam about 13 inches thick, and the lower part is a
fragipan of strong-brown and dark-brown, very firm
gravelly sandy loam about 10 inches thick. The upper
16 inches of the substratum is part of the fragipan and
is light-gray, very firm gravelly sandy loam. Below
this the substratum, to a depth of 60 inches, is brown
and pale-brown stony sandy loam.

Permeability is moderate above the fragipan and
slow in the fragipan. These soils have good workability,
stability, and compaction characteristics; low sub-
sidence; and low compressibility. Depth to the seasonal
high water table is 14 foot to 114 feet late in winter
and early in spring. In addition, water is locally perched
on top of the fragipan. This water is held in the soil
and moves laterally over the fragipan. Roots are com-
monly distributed throughout the soil above the fragi-
pan. The available water capacity is low, and water
stored below the fragipan is generally not available for
use by plants. The hazard of erosion is moderate to
severe, depending on slope. The slow permeability in
the fragipan is a limitation to onsite disposal of septic
tank effluent. Water seeping laterally on top of the
fragipan is likely to move into foundations and to the
surface at steep cuts for roads and houses, causing
drainage problems and unstable banks.

Most areas of Hibernia soils are woodland.

Representative profile of Hibernia gravelly loam in
an area of Hibernia stony loam, 8 to 15 percent slopes,
in the northeast corner of a mine pit, 400 yards south
of Snake Hill Road, one-half mile west of Route 513, in
Rockaway Township:

A1—0 to 2 inches, very dark gray (10YR 3/1) gravelly loam;
weak, fine, granular structure; friable; many, fine,
fibrous roots and common conductor roots; peds
and sand grains have coatings of very dark gray;
25 percent gravel and cobbles and a few stones;
very strongly acid; abrupt, wavy boundary. 1 to 4
inches thick.

A3—2 to T inches, yellowish-brown (10YR 5/6) gravelly
loam; weak, medium and fine, subangular blocky
structure; friable; many, fine, fibrous roots and com-

mon conductor roots; most sand grains clean or only
slightly stained; 25 percent gravel and cobbles and

a few stones; strongly acid; clear, wavy boundary.
2 to 10 inches thick.

B21t—7 to 14 inches, yellowish-brown (10YR 5/6) gravelly
sandy loam; weak, medium, subangular blocky
structure; friable; common, fine, fibrous roots; thin
strong-brown (7.5YR 5/8) clay bridges between
sand grains; 30 percent gravel, cobbles, and stones
derived largely from granitic rock but having a
small quantity of other rock types, some coarse
fragments distinctly weathered and soft; strongly
acid; gradual, wavy boundary. 6 to 20 inches thick.

B22t--14 to 20 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy loam; few, medium, distinct, light-
gray (10YR 7/2) mottles and a few, medium, prom-
inent, yellowish-red (5YR 5/8) mottles as stains
that fade into the matrix color; weak, medium, sub-
angular blocky structure; friable; common, fibrous
roots throughout concentrated along lower bound-
ary; thin patchy clay films on peds and bridges be-
tween sand grains; 30 percent gravel, cobbles, and
stones; very strongly acid; clear, wavy boundary.
0 to 12 inches thick.

Bx—20 to 30 inches, nearly equal proportions of strong-
brown (7.5YR 5/8) and dark-brown (7.5YR 4/4)
gravelly sandy loam; many, coarse, distinct, pinkish-
gray (7.5YR 6/2) mottles; weak, thick, platy struc-
ture; very firm; dense pores and voids partly filled
with fines; thick, glossy, yellowish-red (6YR 5/8),
patchy clay films on some peds; 30 percent cobbles,
gravel, and stones; very strongly acid; diffuse, wavy
boundary. 6 to 18 inches thick.

C1x—30 to 46 inches, light-gray (10YR 7/2) gravelly light
sandy loam; many, coarse, prominent, yellowish-red
(5YR 5/8) and brownish-yellow (10YR 6/8) mot-
tles; massive; very firm and brittle; 35 percent cob-
bles, gravel, and stones; very strongly acid; abrupt,
wavy boundary. 0 to 18 inches thick.

C2—46 to 60 inches, brown (10YR 5/3) and pale-brown
(10YR 6/3) stony sandy loam; massive; very fri-
able; 50 percent stones, cobbles, and gravel; very
strongly acid.

The solum ranges from 24 to 40 inches in thickness.
Depth to bedrock is more than 10 feet. Depth to the fragi-
pan ranges from 18 to 30 inches, and thickness of the
fragipan ranges from 12 to 30 inches. The fragipan is re-
stricted to the B horizon in some places. These soils are
always dominated by granitic material and have a high pro-
portion of coarse sand. The solum is 20 to 50 percent gravel
and cobbles and 3 to 15 percent stones and boulders in any
subhorizon, but the weighted percentage is less than 35. In
addition to granitic material, quartzite, sandstone, and shale
are also present. In areas that are not limed, reaction is
strongly acid to very strongly acid throughout.

The Ap horizon ranges from very dark gray to dark brown
in hue of 10YR or 7.5YR, value of 4, and chroma of 1 to 3.
The A1l horizon has similar colors but ranges to 8 in value.
The dominant texture is gravelly loam or gravelly sandy
loam, but in most places the soil is stony or very stony.

The matrix of the Bt horizon ranges from yellowish brown
to dark brown in hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 4 to 6. This horizon is commonly gravelly sandy
loam and is generally more or less cobbly and stony. Low-
chroma mottles are at a depth of 12 to 24 inches. The fragi-
pan is massive or has weak, thick, platy structure in most
places, but it ranges to strong, thick, platy.

In most places the C horizon has a hue of 10YR, value of
5 to 7, and chroma near 3, but higher chromas are common
where the horizon is slightly weathered. This horizon is mas-
sive or has weak, thick, platy structure. It ranges from very
firm to loose.

Hibernia soils are associated with the well drained and
moderately well drained Rockaway soils, the well drained
Netcong soils, and the poorly drained Ridgebury soils. They
have low-chroma mottles, which Rockaway and Netcong
soils lack. Hibernia soils do not have the low-chroma matrix
colors that are common in Ridgebury soils.

Hibernia stony loam, 3 to 15 percent slopes (HbC).—
This soil has the profile described as representative of
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the series. Stones cover 0.01 to 0.1 percent of the surface
and are spaced 30 to 100 feet apart. The soil is on
ggntly undulating or rolling topography or in depres-
sions or waterways in areas of such topography. In-
cluded in mapping are areas of Rockaway, Netcong, and
Ridgebury soils and less sloping and more sloping
Hibernia soils.

Use of this soil is limited by cobbles, stones, and
boulders throughout the profile; slow permeability in
the fragipan; moderate to rapid runoff; and a slight to
moderate hazard of erosion. This soil is suited to hay
and pasture. If it is used for farming and most com-
munitv developments, improved drainage, control of
runoff and erosion, and removal of stones are needed.
In farmed areas, spot and interceptor drainage by
ditches or tiles are beneficial but are generally difficult
to install because of the uneven topography, moderate
depth to the fragipan, and stoniness. Diversions and
crop rotations help to control erosion and runoff. If
this soil is used for community developments, planting
temporary cover to protect rolling slopes cleared during
construction, early seeding of new lawns or other plant
cover, use of diversions to divide long slopes or above
steep cuts or banks, and temporary desilting basins are
beneficial in reducing erosion and sedimentation. Ca-
pability unit IVs-34.

Hibernia very stony loam, 15 to 25 percent slopes
(HID).—This soil has a profile similar to the one de-
scribed as representative of the series, but it has a
higher proportion of stones and boulders distributed
over the surface. Stones occupy 0.1 to 3 percent of the
surface and are spaced 5 to 30 feet apart. The soil is
in narrow, hilly areas where seepage comes close to
the surface.

Included with this soil in mapping are areas of Rock-
away, Netcong, and less sloping Hibernia soils. Also
included are extremely stony and bouldery spots.

This steep soil has rapid runoff and an abundance of
cobbles, stones, and boulders distributed over the sur-
face and through the soil. Permeability is slow in the
fragipan. The hazard of erosion is severe in cleared
areas, but not much of the soil has been cleared for
farming.

This soil is used mainly for trees recreation, and
wildlife habitat. The trees are mostly oak, birch, ash,
and hickory. Much of the acreage that was cleared for
farming has been abandoned and now supports stands
of young hardwoods. Slopes generally are too steep for
normally spaced residential developments, but a few
areas are suitable for individual homesites. Sequential
clearing, planting temporary cover on cleared areas
during construction, early seeding of new lawns and
other plant cover, use of diversions or cut-off drainage
to intercept seepage water, and use of temporary desilt-
ing basins are beneficial in controlling erosion and
sedimentation. Stones are a limitation to use of this
soil for many purposes. Capability unit VIs-34.

Holyoke Series

The Holyoke series consists of shallow, gently sloping
to steep, well-drained soils. These soils are in elongated

areas along the slopes of the basalt ridges. They fprmed
on glacially scoured trap ridges in thin dlscpntmuous
deposits of glacial till that was derived mainly frpm
basalt, red and brown shale, and sandstone but cc_)ntams
a small amount of granitic gneiss and many kinds of
quartzitic sandstone, shale, and conglo_merate. Stones
and boulders occur throughout the soil but are con-
centrated on the surface, especially where the soils
are steeper. Rock outcrop makes up 2 to 50 percent of
each area mapped but are larger and more common on
steeper slopes. ‘

In a representative profile the surface layer is dark-
brown gravelly silt loam about 2 inches thick. The
upper part of the subsoil is strong-brown grayelly silt
loam about 4 inches thick, and the lower part is brown
cobbly silt loam about 11 inches thick. Hard basalt
bedrock is at a depth of 17 inches.

Permeability is moderate, and available water ca-
pacity is low. These soils are shallow to bedrock. Rock
outcrops are common, and the proportion of coarse
fragments is high. The shallow depth to bedrock limits
the rooting zone, and the high propo_rtlon of coarse
fragments within this zone further limits the available
water capacity of these soils.

Holyoke soils are generally unsuited to crops. T}_ley
are used mostly for pasture, woodland, and w1lq11fe.
For community development or intensive recreatlopal
uses, the shallowness to bedrock and the high proportion
of coarse fragments are limitations that affect excava-
tions for foundations or grading purposes. The bedrqu
is hard but is fractured into large angular equidi-
mensional blocks. Excavating without blasting is ex-
tremely difficult. Most areas are woodland.

Representative profile of Holyoke gravelly silt loam
in an area of Holyoke rocky silt loam, 5 to 15 percent
slopes, on the north side of the Route 80 right-of-way,
just west of Hook Mountain Road:

A1—0 to 2 inches, dark-brown (7.5YR 3/2) gravelly silt
loam; moderate, medium, granular structure; fri-
able; many roots; 10 percent stones, 5 percent cob-
bles, and 15 percent gravel, mostly angular blocks
of traprock, red and brown shale, and granitic
gneiss; very strongly acid; clear, wavy boundary.
1 to 3 inches thick. .

B1—2 to 6 inches, strong-brown (7.5YR 5/6) gravelly silt
loam; weak, fine, granular structure; friable; many
roots; many, clean, uncoated sand grains; 30 per-
cent stones, cobbles, and gravel; very strongly acid;
gradual, wavy boundary. 2 to 6 inches thick.

B2—6 to 17 inches, brown (7.5YR 4/4) cobbly silt loam;
weak, fine, subangular blocky structure; friable
when moist, slightly plastic when wet; many roots;
30 percent stones, cobbles, and gravel; nearly all
sand grains stained or coated; very rare, isolated,
patchy, semiglossy coatings in some voids; very
strongly acid; abrupt, wavy boundary. 10 to 16
inches thick.

R—17 inches, glacial scoured basalt bedrock; widely spaced

zones are shattered or fractured to a depth of 10
feet or more.

Thickness of the solum and depth to bedrock range from
12 to 20 inches. The bedrock in most places is hard massive
basalt, but in places the basalt is shattered and fractured
to a depth of 10 feet or more. Most areas are rocky. Loose
boulders, stones, cobbles, and gravel occur throughout the
profile, and they make up 5 to 35 percent of the soil mass.
The solum is generally silt loam, very fine sandy loam, or
loam that is mostly near the silt loam-loam textural bound-
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ary. In areas that are not limed, reaction ranges from very
strongly acid to strongly acid throughout.

The B horizon ranges from 7.5YR to 5YR in hue. In most
places the upper part has value of 5 or 6 and chroma of 4
to 6. The lower part, where hue of 5YR is more common, has
value of 4 or 5 and chroma of 4.

Holyoke soils are associated with Boonton and Haledon
soils but are shallower to bedrock than those soils.

Holyoke rocky silt loam, 5 to 15 percent slopes (HoC).—
This soil has the profile described as representative of
the series. It commonly is 2 to 10 percent Rock outcrop
but ranges to 25 percent in a few areas. Included in
mapping are areas of Boonton and Haledon soils and
steeper Holyoke soils.

Shallowness to bedrock, rock outerops, coarse frag-
ments, and complex rolling slopes are limitations to use
of this soil for farming and community development.

This soil is generally poorly suited to cultivation. It
is better suited to pasture, woodland, and wildlife
habitat than to other uses. Generally limitations are
severe for residential development, but it is used ex-
tensively as sites for custom homes. Excavating is gen-
erally difficult and expensive. Erosion, runoff, and sed-
imentation are moderate hazards during and after
construction of homes. Suitable practices that help to
reduce erosion and sedimentation are using a temporary
grass cover on cleared areas, stockpiling soil during
construction, establishing lawns early after construc-
tion, and designing waterways to provide safe overland
flow of surface water. Capability unit VIs-17.

Holyoke-Rock outcrop complex, 15 to 35 percent slopes
(HrE).—This complex is about 50 to 65 percent Holyoke
rocky silt loam and 35 to 50 percent Rock outcrop and
some short rock escarpments. The Holyoke soils have
the profile described as representative of the series.
Included in mapping are small areas of steeper, less
rocky, less stony Holyoke soils and some small areas
of Boonton and Haledon soils.

Shallowness to bedrock, rock outcrops, coarse frag-
ments, and steepness severely limit the use of this
complex.

This complex is not suited to cultivation, but it is
suited to pasture and woodland. Limitations are severe
for many community developments. In places custom-
built homes can be placed between the rocks. Access
roads and septic systems are generally extremely ex-
pensive to install, and excavating is difficult and ex-
pensive. Erosion, runoff, and sedimentation are severe
hazards during and after development. Suitable prac-
tices that help to reduce these hazards are using
temporary grass cover in cleared areas, establishing
lawns early after construction, giving special attention
to stabilizing critical areas, such as steep cuts and
waterways, and constructing temporary or permanent
desilting basins. Capability unit VIIs-22.

Klinesville Series

The Klinesville series consists of shallow, very steep,
well-drained shaly soils in long, narrow escarpments
that extend along steep valleysides. These soils formed
in material weathered from shale bedrock. The exposed
bedrock is very susceptible to physical weathering but

not to chemical weathering. In many places the upper
layers of bedrock are broken into shale chips to a con-
siderable depth but otherwise are little changed.

In a representative profile the surface layer is dark
reddish-brown shaly silt loam about 2 inches thick.
The subsoil is reddish-brown very shaly silt loam that
grades gradually into fractured shale bedrock at a depth
of about 14 inches. The percent of shale fragments and
the size and hardness of the shale chips increase with
increasing depth. The transition to bedrock is so gradual
that it is difficult to distinguish between shaly soil
material and fractured bedrock.

Representative profile of Klinesville shaly silt loam,
25 to 35 percent slopes, in a wooded area overlooking
Silver Lake, one-eighth mile upstream from Blue Mill
Road, in Harding Township:

A1—0 to 2 inches, dark reddish-brown (5YR 3/2) shaly silt
loam; moderate, medium, crumb structure; friable;
many, fine, fibrous roots and large feeder roots; 25
percent shale chips that range from % inch to
9 inches in diameter and from % inch to % inch
in thickness; strongly acid; clear, smooth boundary.
1 to 3 inches thick. .

B—2 to 14 inches, reddish-brown (5YR 4/3) very shaly silt
loam; structure is masked by a high proportion of
coarse fragments; friable; slightly sticky; 50 per-
cent coarse fragments that increase in size, quan-
tity, and hardness with increasing depth; medium
acid; diffuse, wavy boundary. 10 to 18 jnches thick.

R—14 inches, reddish-brown (5YR 4/8) shale chips and flag-
stones in place that increase in size and hardness
with increasing depth.

Thickness of the solum and depth to shale bedrock range
from 10 to 20 inches. Some profiles have a C horizon. Shale
fragments make up 15 to 60 percent of the solum and 50 to
90 percent of the C horizon. Roots occur_t]_lroughout the
profile and extend into the bedrock along joints and frac-
tures. In areas that are not limed, reaction ranges from
strongly acid to medium acid throughout.

The A1l horizon ranges from reddish brown (2.5YR 4/4)
to dark brown (7.5YR 3/2). The Ap horizon has a hue similar
to that in the A horizon but value ranges to 2 and chroma

to 1.
The B horizon is 10R to 5YR in hue, 8 or 4 in value, and

3 to 6 in chroma. .

The C horizon, where present, is 10R to 5YR in hue, 3 or
4 in value, and 4 in chroma. This horizon is very shaly silt
loam or loam in most places but ranges to material that is
almost entirely shale chips. This horizon ranges from 2 to

6 inches in thickness.
The bedrock is generally thinly bedded, fractured shale

or, in a few places, sandstone.

Klinesville soils are associated with Penn, Reaville variant,
and Neshaminy soils. Klinesville soils are not so deep as
those soils. They do not have the mottles that are common
in the Reaville variant.

Klinesville shaly silt loam, 25 to 35 percent slopes
(KIE).—Included with this soil in mapping are areas of
less sloping Klinesville and Penn soils. Areas of shale
rock outcrop, which make up 2 percent of the mapped
areas, are included. Also included are areas of Nesha-
miny soils and some small low rock escarpments.

Permeability is moderately rapid, and available water
capacity is low. The rooting zone is shallow.

Because of its steep slopes, shallowness, droughtiness,
and susceptibility to erosion, this soil is better suited
to uses that provide a permanent cover of drought-
tolerant grasses, trees, and shrubs. Shallowness to
bedrock and the very steep slopes severely limit this
soil for most community developments. In most places
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the. bed?oqk is easily excavated with light equipment.
yﬁs ggll is mostly used for pasture. Capability unit
e-66.

Made Land, Sanitary Land Fill

Made land, sanitary land fill (Ma) consists of fill
material that varies widely in composition and physical
characteristics. The characteristics depend on the kind
and proportion of refuse disposed of, the kind and
amount of soil material used to cover the refuse, and
Ebe (Ii)articular kind of landfill operation that was prac-

iced.

Generally the fill material includes trash, garbage,
building material, and, in places, industrial waste.
Normal operation requires compaction while filling and
a cover of 2 feet of soil over the final fill. Formation
of gases and leachate is likely, and differential settling
limits the use of this land for many purposes.

) The properties of sanitary land fill are so varied that
intense onsite investigation is needed to determine its
properties and potential uses. Not assigned to a capa-
bility unit.

Minoa Series

The Minoa series consists of deep, nearly level to
gently sloping, somewhat poorly drained soils. These
soils are on slightly elevated areas within and at the
margins of former glacial Lake Passaic. The areas are
recessional beaches or terraces formed by wave action
or currents working on older lake sediment. The soils
formed in lacustrine sediment. The sediment is so thick
that the depth to and the kind of underlying bedrock
are uncertain. It is variable from place to place but
includes red and brown shale, sandstone, and basalt.

In a representative profile the surface layer is silt
loam about 6 inches thick. The upper 3 inches is very
dark grayish-brown, and the lower 3 inches is yellowish
brown. The upper part of the subsoil, about 12 inches
thick, is strong-brown silt loam mottled with strong
brown and light brownish gray. The middle part, about
6 inches thick, is strong-brown and yellowish-brown
silt loam mottled with pale brown, light yellowish
brown, and reddish yellow. The lower part of the sub-
soil, about 6 inches thick, is pale-brown varved fine
sandy loam and silt loam mottled with strong brown,
ligiit brownish gray, and yellowish red. The substratum,
to a depth of about 48 inches, is brown loamy fine sand.
Below this, to a depth of 60 inches, it is reddish brown
with varves of pinkish-gray, pale-brown, reddish-yel-
low, brownish-yellow, and yellowish-brown silt loam,
loamy fine sand, and loamy very fine sand.

Permeability is moderately slow or moderate. These
soils have poor workability, poor stability, and poor
compaction characteristics because of a very high con-
tent of silt or very fine sand. The available water capac-
ity is high. The water table is 14 foot to 114 feet from
the surface late in winter or early in spring and after
heavy rain. During summer the water table drops to a
depth of 3 or 4 feet.

The native vegetation is swamp maple, sweetgum,

pin oak, elm, hickory, and swamp white oak. If these
soils are cleared, they can be used for hay or pasture,
particularly species suited to wet areas. Intensive culti-
vation and community development require improved
drainage. Most areas are woodland.

Representative profile of Minoa silt loam, 0 to 3
percent slopes, along a ditchbank at the north end of
Spring Brook Country Club and the southern edge of a
housing development, 800 feet southeast along woods
line from U.S. Route 202, near the boundary of the
town of Morristown:

A1—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, medium, granular structure; very
friable; many, fine, fibrous roots; strongly acid;
clear, smooth boundary. 1 to 3 inches thick.

A3—3 to 6 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium and fine, subangular blocky struc-
ture; very friable; many, fine, fibrous roots; old
worm and root channels filled with very dark
grayish-brown (10YR 38/2) material from the A1l
horizon; many sand grains clean and uncoated, but
most pores filled; strongly acid; clear, wavy
boundary. 0 to 6 inches thick.

B1—6 to 18 inches, strong-brown (7.5YR 5/6) silt loam; few,
fine, faint, strong-brown (7.5YR 5/8) mottles and
distinet light brownish-gray (10YR 6/2) mottles;
weak, medium and fine, subangular blocky struc-
ture; friable, slightly sticky; common, fine, fibrous
roots; some small pockets one-half inch in diameter
in the upper part of this horizon filled with leached
sand grains; horizon deepens in color with increas-
ing depth, and sand grains in lower part coated or
stained; strongly acid; clear, smooth boundary.
8 to 12 inches thick.

B21—18 to 24 inches, nearly equal proportions of strong-
brown (7.5YR 5/6) and yellowish-brown (10YR
5/4) silt loam; common, coarse, distinct, pale-brown
(10YR 6/3) mottles, common, medium, faint, light
yellowish-brown (10YR 6/4) mottles, and common,
medium, faint, reddish-yellow (7.5YR 6/8) mottles;
weak, medium, subangular blocky structure; firm to
friable when moist, slightly sticky and slightly plas-
tic when wet; common, fine, fibrous roots decrease
with increasing depth; brownish mottles slightly
finer in texture and discontinuous semiglossy films
on some peds and in some voids; strongly acid; dif-
fuse, wavy boundary. 0 to 10 inches thick.

B22—-24 to 30 inches, pale-brown (10YR 6/3) varved fine
sandy loam and silt loam; many, coarse, distinct,
strong-brown (7.5YR 5/8) mottles, common, me-
dium, faint, light brownish-gray (2.5Y 6/2) mottles,
and common, medium, faint, yellowish-red (5YR
5/6) mottles; weak, medium, subangular blocky
structure; firm to friable; brown color is distinct
and oceurs in bands associated with textural varv-
ing, in the lower part many grains are unstained;
s]tlro]r:gly acid; diffuse, wavy boundary. 6 to 14 inches
thick.

IIC—30 to 48 inches, brown (7.5YR 5/4) loamy fine sand;
many, coarse, faint, strong-brown (7.5YR 5/6) mot-
tles; massive; firm to friable and brittle; strongly
acid; abrupt, wavy boundary. 12 to 36 inches thick.

IIIC—48 to 60 inches, reddish-brown (5YR 5/4) varved silt
loam, loamy fine sand, and loamy very fine sand;
varves of pinkish gray (7.5YR 6/2), pale brown
(10YR 6/3), reddish yellow (7.5YR 6/8), brownish
vellow (10YR 6/8), and yellowish brown (10YR
5/4); friable to firm; neutral.

The solum ranges from 24 to 40 inches in thickness. These
soils are dominantly silt loam throughout the solum and
have a high proportion of fine or very fine sand. Coarse
fragments are rare or lacking.

The Al horizon is commonly 7.5YR or 10YR in hue, 3 or 4
in value, and 2 or 8 in chroma.

The B horizon ranges from 7.5YR to 10YR in hue, 4 to 6



32 SOIL SURVEY

in value, and 4 to 8 in chroma. It has a slightly higher con-
tent of clay than the A and C horizons. Mottles are 5YR to
2.5Y in hue, 5 to 6 in value, and 2 to 8 in chroma.

The C horizon is commonly 5YR to 7.5YR in hue, 5 or 6
in value, and 8 or 4 in chroma and rarely ranges to a chroma
of 6. This horizon is commonly loamy fine sand or silt loam
but ranges to include varves as fine as silty clay loam or as
coarse as sandy loam. Mottles are 5YR to 10YR in hue, 5
or 6 in value, and 2 to 8 in chroma. In places the horizon
consists of thick, uniform strata of silt loam or loamy fine
sand. In other places it is so finely stratified as to be varved.
The upper part of the C horizon in many places is strongly
acid, but in all places the C horizon becomes less acid with
increasing depth and in most places is neutral to slightly
alkaline within 48 inches of the surface.

Minoa soils are associated with Whippany, Parsippany,
and Pompton soils. They do not have the clay content in the
B horizon that is common in Whippany and Parsippany soils.
They do not have the medium and coarse sand that is com-
mon in Pompton soils.

Minoa silt loam, 0 to 3 percent slopes (MIA).—This soil
has the profile described as representative of the series.
Included in mapping are small areas of soils that are
similar to this Minoa soil but have a finer textured
subsoil, more sloping Minoa soils, Parsippany soils, and
Whippany soils.

Undrained areas of this soil are used for woodland,
pasture, and hay. Drained areas are suited to corn and
high-value vegetables. If this soil is used for crops and

community development, improved drainage is neces-

sary. Because of the low position of this soil, adequate
outlets in many places are difficult to obtain. Where
outlets are available, surface ditches are effective in
removing excess water. Because of its high content of
silt or very fine sand and somewhat poor drainage, this
soil has a high potential frost action. Capability unit
ITTw-70.

Minoa silt loam, 3 to 8 percent slopes (MIB).—This soil
has a profile similar to the one described as representa-
tive of the series, but in many areas the surface layer
is lighter colored. The soil is in elongated, often serpen-
tine-shaped areas that commonly are impractical to
manage separately from the surrounding soils. It gen-
erally is at the base of slopes at the margin of Passaic
Basin, where it receives runoff and seepage from soils
that occupy higher positions. It also has a seasonally
moderately high water table.

Included with this soil in mapping are areas of
Pompton and Whippany soils and soils that are similar
to this Minoa soil but have a finer textured subsoil.

Because of its high content of silt and very fine sand
and the seepage of water from adjacent soils, this soil
has a high potential frost action. Undrained areas of
this soil are used for woodland, pasture, and hay.
Drained areas are suited to corn. If this soil is used for
community development, improved drainage is needed.
A combination of surface ditches and diversions or
interceptor drains are suitable practices that help to
improve drainage. Capability unit I1Tw-70.

Muck

Muck is decomposed organic material in thick layers.
It is underlain by mineral material at a depth of 16 to
50 inches. Although permeability is rapid in the organic
layer, drainage is poor.

The water table is at the surface nearly all year.
Muck is subject to flooding.

Muck is not suited to community development. Its
suitability for farming is limited. Most areas are wood-
land.

Muck, shallow over clay (Ms).—This nearly level, very
poorly drained soil consists of organic material that is
16 to 50 inches deep over a substratum of clay. The
organic material is highly decomposed to slightly de-
composed, fibrous and granular, woody, herbaceous
material. This goil is commonly around margins of bogs
and swamps surrounding areas of Carlisle muck, mainly
in the eastern part of the county in basins formerly
occupied by glacial Lake Passaic. Depth to bedrock is
generally more than 10 feet. )

Permeability is rapid in the organic layer and slow in
the substratum. The organic layer is medium acid t.o
neutral in reaction. The available water capacity is
high. The water table is at the surface nearly all year.
This soil is in low positions, and it is subject to frequent
flooding.

Included with this soil in mapping are areas of
Carlisle muck ; Adrian muck; Muck, shallow over loam;
and Parsippany, Preakness, and Biddeford soils.

This soil is generally unsuited to most community
developments because of its high water table, hazard
of flooding, unstable organic material, and clay sub-
stratum. It has potential for farming but needs drain-
age. Drainage outlets are generally unavailable, very
costly, or difficult to obtain. Most areas are woodland.
Capability unit VIIw-41.

Muck, shallow over loam (Mu).—This very poorly
drained, nearly level soil is in depressions and along
streams. It consists of organic material that is 16 to 50
inches deep over a substratum of stratified silt loam,
loam, or silt clay loam. The organic material is highly
decomposed to slightly decomposed, fibrous and granu-
lar, woody, herbaceous material. Depth to bedrock is
10 feet or more.

Included with this soil in mapping are small areas
of Carlisle muck; Adrian muck; Muck, shallow over
clay; and Parsippany, Preakness, and Biddeford soils.

In areas that are not limed, reaction is strongly acid
to medium acid. Permeability is rapid in the organic
layer and moderate or moderately slow in the sub-
stratum. Available water capacity is high. In undrained
areas, the water table is at or near the surface through-
out the year. Areas in small depressions are frequently
ponded, and those along streams are subject to flooding.
In drained areas the organic layer subsides as it dries.
This layer has low bearing strength.

This soil is poorly suited to most community develop-
ments, but it is used for dug ponds or impoundments.
The moderate depth of the organic material and poor
drainage limit the use of this soil for farming. Some
attempts have been made to drain and farm this soil,
but because of limited adequate outlets, subsidence,
and the moderate depth of the organic material, most
attempts have failed. Because of high land values and
urbanization pressures, it is unlikely that extensive
areas of this soil will be farmed. Most areas are wood-
land. Capability unit VIIw-41.
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Neshaminy Series

The Neshaminy series consists of deep, gently sloping
to steep, well-drained gravelly and stony soils. These
soils are on the top and sides of the traprock ridges and
on hills south of the terminal moraine of the Wisconsin
glaciation. They formed in material weathered from the
underlying basalt bedrock, and the content of coarse
fragments generally increases with depth.

In a representative profile the surface layer is dark-
brown gravelly silt loam about 8 inches thick. The upper
part of the subsoil, to a depth of about 11 inches, is
reddish-brown gravelly clay loam. The middle 12 inches
of the subsoil is yellowish-red gravelly clay loam, and
the lower 31 inches is yellowish-red cobbly clay loam.
The substratum to a depth of 60 inches is yellowish-red
sandy loam and weathered fragments of basalt.

Permeability and available water capacity are mod-
erate. These soils are susceptible to frost heave and are
difficult to work during cold months.

Most areas of the gently sloping soils were formerly
cleared and farmed, but most areas have been aban-
doned, and the fields have reverted to trees. Yellow-
poplar, oaks, hickory, and ash are the dominant trees.
In places redcedar is abundant in the early stages of
succession. In recent years developing communities
have expanded onto the traprock ridges, and these soils
are now highly regarded as residential areas. Nesha-
miny soils are slightly erodible to severely erodible,
depending on the steepness of the slope and the amount
of vegetative cover. Practices to help control runoff,
erosion, and sediment are used on farms and in residen-
tial areas. The hard bedrock is difficult to excavate with-
out blasting.

Representative profile of Neshaminy gravelly silt
loam, 8 to 15 percent slopes, in the middle of a hayfield,
1,400 feet west of the junction of North Long Hill
Road, Long Hill Road, and Mountain Avenue, 740 feet
north of Long Hill Road, in Passaic Township:

Ap—0 to 8 inches, dark-brown (7.5YR 4/2) gravelly silt
loam; moderate, medium, granular structure; fri-
able; many, fine, fibrous roots; 15 percent angular
basalt gravel; medium acid; abrupt, smooth bound-
ary. 6 to 8 inches thick.

B1—8 to 11 inches, reddish-brown (5YR 4/4) gravelly clay
loam; moderate, fine and medium, subangular blocky
structure; friable; many fine fibrous roots; 15 per-
cent angular gravel, many of which are strongly
weathered; medium acid; gradual, wavy boundary.
3 to 7 inches thick.

B21t—11 to 23 inches, yellowish-red (5YR 4/6) gravelly
clay loam; moderate, medium and coarse, sub-
angular blocky structure; friable; common roots;
20 percent angular basalt cobbles and gravel; nearly
continuous, thin to thick, waxy clay films on ped
faces and nearly all sand grains are coated; medium
acid; diffuse, wavy boundary. 3 to 12 inches thick.

B22t—23 to 39 inches, yellowish-red (5YR 4/6) cobbly clay
loam; many, medium, distinet, black (5YR 2/1),
semiglossy stains on ped faces and coarse frag-
ments; weak, coarse, subangular blocky structure;
firm when dry, slightly sticky and slightly plastic
when wet; common roots increase in size and num-
ber with increasing depth; 30 percent coarse frag-
ments, mostly angular basalt cobbles and gravel;
slightly darker, waxylike, thin to thick, discontinu-
ous clay films on ped faces; medium acid; gradual,
wavy boundary. 10 to 25 inches thick.

B3—39 to b4 inches, yellowish-red (5YR 4/6) cobbly clay
loam; massive; friable; 40 percent coarse fragments
of angular cobbles and gravel composed of basalt;
thick waxylike clay films in channels and voids and
rarely as bridges between sand grains; medium
acid; diffuse, wavy boundary. 10 to 15 inches thick.

C—54 to 60 inches, yellowish-red (5YR 4/6) sandy loam and
weathered soft basalt gravel and cobble-size frag-
ments; massive; friable; medium acid.

The solum ranges from 40 to 54 inches in thickness. Depth
to bedrock ranges from 4 to 10 feet, but in less sloping areas
it is more than 6 feet. Angular coarse fragments generally
occur throughout the soil and range from 10 percent to 50
percent gravel, cobbles, and stones. In areas that are not
limed, reaction is medium acid.

The A horizon has hue of 10YR or 7.5YR, value of 3 or 4,
and chroma of 2 to 4.

The B horizon is 7.5YR to 5YR in hue, 4 or 5 in value,
and 4 to 6 in chroma. This horizon has more clay than the
A horizon.

The C horizon is commonly more than 50 percent coarse
fragments, but in many places it consists of soft weathered
saprolite and contains a few hard fragments of basalt.

Neshaminy soils are associated with Ellington variant,
Klinesville, Penn, and Boonton soils. Neshaminy soils do not
have the mottles that are common in Ellington and Boonton
soils. They are deeper than Klinesville and Penn soils.

Neshaminy gravelly silt loam, 3 to 8 percent slopes
(NeB).—This soil is in long narrow areas on the crests of
the Watchung Mountains in the southern part of the
county. Included in mapping are small areas of more
stony Neshaminy soils, soils that are similar to jchls
Neshaminy soil but have a mottled subsoil, the Elling-

ton loamy subsoil variant, and Rock outcrop.

In places this soil contains a few cobbles, stones, and
boulders and has moderate runoff and a moderate
hazard of erosion.

This soil is well suited to farming. It has moderate
limitations, and practices are needed to help control
runoff, erosion, and sedimentation. Good management
includes such practices as using crop rotation, cover
crops, and contour cultivation. In places stripcropping
is needed on long slopes. Most high-value crops are
irrigated. This gently sloping soil is desirable for com-
munity development because it is deep and fertile and
has good surface drainage and only a moderate hazard
of erosion. Practices are needed to help control runoff,
sedimentation, and erosion for this use. Among the
suitable practices are early establishment of lawns,
sequential development of large tracts so that only a
small part of the soil is bare and exposed at any one
time, and special seeding, fertilizing, and mulching in
critical areas, such as waterways. Capability unit ITe-
55.

Neshaminy gravelly silt loam, 8 to 15 percent slopes
(NeC).—This soil has the profile described as representa-
tive of the series. Included in mapping are small areas
of more stony and more sloping Neshaminy soils, the
Ellington loamy subsoil variant, and soils that are
similar to this Neshaminy soil but have gray mottles
in the subsoil. Also included are small areas of bedrock
outcrop.

This soil generally contains a few cobbles and in
places stones and boulders. It has rapid runoff and a
moderately severe hazard of erosion.

This soil is well suited to hay, pasture, and row crops
but requires complex measures to control runoff, reduce
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erosion, and minimize sediment damage to downstream
areas. As a part of good management, a crop rotation,
contour cultivation, stripcropping, and diversions have
been used. If the soil is used for community develop-
ment, practices to control runoff, erosion, and sedi-
mentation are needed. Among the suitable practices
are growing a temporary vegetative cover during de-
velopment ; early planting of lawns; sequential develop-
ment of large tracts to keep bare areas to a minimum;
special attention to critical areas, such as overland
drains and waterways; and use of temporary or per-
manent sediment basins. Capability unit IIle-55.

Neshaminy very stony silt loam, 15 to 25 percent
slopes (NfD).—This soil has a profile similar to the one
described as representative of the series, but the surface
layer is thinner, the soil is shallower to bedrock, and
the proportion of stones, cobbles, and gravel is higher
throughout the profile. In places there are boulders.
Depth to bedrock is as little as 4 feet. Stones cover 1 to
2 peicent of the surface and are spaced 5 to 30 feet
apart.

Included with this soil in mapping are short, very
steep areas; areas of stony or gravelly Neshaminy soils;
and a few rock outcrops on short low escarpments.

Runoff is rapid, and the hazard of erosion is mod-
erately severe.

Use of this soil is limited to hay, pasture, and wood-
land. Limitations for community development are
severe. If the soil is used for community development,
practices to control runoff, erosion, and sedimentation
are needed during development. Among the suitable
practices are growing a temporary vegetative cover,
early establishment of lawns, sequential development
of large tracts to keep bare areas to a minimum, and
special attention to critical areas, such as overland
drains and waterways. Special consideration should be
given to construction of temporary or permanent de-
silting or sediment basins. Capability unit VIs-61.

Netcong Series

The Netcong series consists of deep, gently sloping
to strongly sloping, well-drained soils. These soils are
on rolling uplands in a narrow belt on the front of the
terminal moraine that extends from the plateau west of
Budd Lake, across the central part of the county, and
through southern Dover to Morris Plains. They formed
in moderately weathered, somewhat gravelly and cob-
bly sandy loam glacial till that was derived mainly from
granitic gneiss but contains a small amount of other
rocks. Some stones and boulders are scattered on the
surface and within the soil.

In a representative profile the surface layer is very
dark grayish-brown gravelly sandy loam about 7 inches
thick. The upper part of the subsoil is about 6 inches of
dark yellowish-brown gravelly sandy loam, the middle
is about 17 inches of strong-brown gravelly sandy loam,
and the lower 11 inches is yellowish-brown sandy loam.
The substratum to a depth of 60 inches is light yel-
lowish-brown sandy loam.

Permeability is moderately rapid to a depth of about

50 inches and rapid below. The available water capacity
is moderate.

The native vegetation is mainly red, white, scarlet,
and black oaks; hickory; and a few beech. Ash and
yellow-poplar are also common. Nearly all areas of
Netcong soils have been cleared and used for crops,
but recently many areas have been left idle. At present,
the areas are used mainly for hay and pasture.

Representative profile of Netcong gravelly sandy
loam, 3 to 8 percent slopes, near Budd Lake on the
edge of a borrow pit along the north side of Shore Road,
500 feet east of Budd Lake Heights Road:

Ap—0 to T inches, very dark grayish-brown (10YR 3/2)
gravelly sandy loam; strong, medium, granular
structure; very friable; many roots; 25 percent
coarse fragments, mostly granitic gneiss gravel;
medium acid; :abrupt, smooth boundary. 6 to 9
inches thick.

B1—7 to 13 inches, dark yellowish-brown (10YR 4/4) grav-
elly sandy loam; moderate, medium, granular and
weak, medium, subangular blocky structure; friable;
many roots; 20 percent coarse fragments, mostly
granitic gneiss gravel; very strongly acid; gradual,
wavy boundary. 0 to 9 inches thick.

B21—13 to 21 inches, strong-brown (7.5YR 5/6) gravelly
sandy loam; weak, coarse, granular and weak, fine,
subangular blocky structure; friable; many roots;
sand grains and gravel distinctly coated or stained,
but no bridges between grains; 20 percent coarse
fragments; very strongly acid; gradual, wavy
boundary. 0 to 12 inches thick.

B22—21 to 30 inches, strong-brown (7.5YR 5/6) gravelly
sandy loam; moderate, medium, subangular blocky
structure; friable; many roots; sand grains and
gravel coated or stained and some clay bridges be-
tween sand grains; 20 percent coarse fragments, a
few stones, common cobbles; very strongly acid;
gradual, wavy boundary. 6 to 20 inches thick.

B3—30 to 41 inches, yellowish-brown (10YR 5/6) sandy
loam; weak, medium, subangular blocky structure;
friable; few roots; sand grains and gravel stained
or coated, but bridges or clay films in only a few
isolated areas; 10 percent coarse fragments; very
strongly acid; gradual, wavy, boundary. 0 to 18
inches thick.

C—41 to 60 inches, light yellowish-brown (10YR 6/4 and
2.5Y 6/4) sandy loam; massive; slightly firm; very
few roots; sand grains lightly stained, but base
color of the grains show through; 10 percent coarse
fragments; strongly acid.

The solum ranges from 30 to 50 inches in thickness. Coarse
fragments range from 10 to 50 percent throughout the
profile. The fragments are a mixture of rounded to sub-
angular gravel, cobbles, stones, and boulders in various pro-
portions. They are mostly granitic gneiss and a small amount
of shale, sandstone, quartzite, or conglomerate. In areas that
are not limed, reaction ranges from strongly acid to very
strongly acid throughout.

The Ap and A1l horizons range from very dark grayish
brown (10YR 3/2) to brown (7.5YR 5/4). Where these
horizons have both value and chroma of less than 4, they
are less than 10 inches thick. In unplowed areas there is a
thin A2 or A3 horizon in which chroma is generally lower
than in the underlying B horizon.

The B horizon ranges from yellowish brown (10YR 5/8) to
brown (7.5YR 4/4). Typically, the upper part of the C horizon
is light yellowish-brown or brownish-yellow, slightly weath-
ered gravelly and cobbly sandy loam. The lower part of the
C horizon is pale brown, brownish yellow, or olive yellow,
and the material is relatively unweathered.

Netcong soils are associated with Parker, Edneyville,
Bartley, Turbotville, Rockaway, and Hibernia soils. They con-
tain fewer coarse fragments than Parker soils. They have
less clay in the B horizon than Edneyville soils. Netcong
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soils do not have the fragipan that is common in Bartley,
Turbotville, Rockaway, and Hibernia soils.

Netcong gravelly sandy loam, 3 to 8 percent slopes
(N1B).—This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are small areas of
more sloping Netcong soils and soils that are similar to
this Netcong soil, but the combined thickness of the
surface layer and subsoil is less than 30 inches. Also
included are small wet spots or swales and areas of
very gravelly, cobbly, or stony soils.

This soil is well suited to general farming and to most
specialty crops grown in the county. It has a slight
hazard of erosion. Suitable erosion control practices
are contour cultivation and stripcropping on long slopes.
Deep-rooted, drought-resistant crops, such as alfalfa,
Ladino clover, orchardgrass, and bromegrass, are suit-
?})le. High-value crops need irrigation. Capability unit

e-T.

Netcong gravelly sandy loam, 8 to 15 percent slopes
(NtC).—Included with this soil in mapping are small
areas of more gently sloping or steeper Netcong soils
and areas of Parker, Edneyville, and Rockaway soils.
Also included are small wet areas; small areas of soils
that are similar to this Netcong soil, but the combined
thickness of the surface layer and subsoil is less than
30.linches; and areas of very gravelly, cobbly, or stony
soils.

This soil is suited to most general crops and to most
specialty crops grown in the county. It has a moderately
severe hazard of erosion. Suitable erosion control prac-
tices are cultivating and stripcropping on the contour
and constructing diversions on long slopes. For com-
munity development, the soil has limitations because of
complex slopes. Stabilization of steep road cuts and
other similar steep banks is a major concern of manage-
ment. Capability unit IIIe-7.

Otisville Series

The Otisville series consists of deep, gently sloping
to steep, excessively drained soils. These soils are on
gently rolling high terraces or steep-sided kames within
the valleys of the northern highlands. They formed in
assorted gravelly and sandy glacial outwash deposits
that have a high proportion of granitic gneiss coarse
fragments. The glacial deposits are loose, stratified sand
and gravel many feet thick.

In representative profile the surface layer is very
dark grayish-brown gravelly loamy sand about 8 inches
thick. The subsoil is brown gravelly loamy sand 6 inches
thick. The substratum to a depth of 60 inches is light
brozlvnish-gray and very pale brown, loose very gravelly
sand.

Permeability is rapid, and the available water
capacity is low. These soils have very good workability,
stability, and compaction characteristics. They are only
slightly compressible and have low subsidence.

Droughtiness, the hazard of erosion, and low fertility
limit the range of crops that can be grown on these
soils. The native vegetation is hardwood trees, mainly
oak. Most areas are woodland. Most areas that were

formerly cleared for farming are now reverting to
woodland. Gray birch predominates. Otisville soils are
a potential source of sand and gravel for road fill,
asphalt, and concrete aggregate.

Representative profile of Otisville gravelly loamy
sand, 3 to 15 percent slopes, on the edge of a borrow pit
40 yards east of Rockaway Valley Road, 0.2 of a mile
north of the junction with Valley Road, in Boonton
Township:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
gravelly loamy sand; weak, fine, granular structure;
very friable; many, fine, fibrous roots; 40 percent
rounded gravel and rounded cobbles, mostly granitic
gneiss and a small quantity of fragments of other
kinds of rock; very strongly acid; clear, wavy
boundary. 3 to 8 inches thick.

B2—8 to 14 inches, brown (7.5YR 4/4) gravelly loamy sand;
single grained; loose; many, fine, fibrous roots; 40
percent well-graded rounded gravel and cobbles;
strongly acid; abrupt, wavy boundary. 10 to 16
inches thick.

Cl—14 to 25 inches, light brownish-gray (10YR 6/2) and
very pale brown (10YR 7/8) very gravelly sand;
single grained; loose; common, fine, fibrous roots;
50 percent well-graded rounded gravel and 5 per-
cent cobbles; medium acid; gradual, wavy boundary.
0 to 20 inches thick.

C2—25 to 60 inches, very pale brown (10YR' 7/3) very grav-
elly sand of light-colored and dark-colored individ-
ual grains; single grained; loose; 50 percent well-
graded rounded gravel and 5 percent cobbles;
medium acid.

The solum ranges from 14 to 24 inches in thickness; the
lower part of the solum is generally marked by a fading
from darker color to lighter color. In some places, however,
the lower boundary of the solum is indistinct because of a
very gradual fading in color. Generally, the solum has hue
of 7.5 YR and the substratum has hue of 10YR, but in some
places the solum has hue of 10YR. Coarse fragments make
up 35 to 50 percent of the A and B horizons and 35 to 70 of
the C horizon. A few profiles are cobbly, and some have
stones or boulders. The coarse fragments and the sand grains
are derived mostly from granitic gneiss, but a small quantity
of other material, such as red and gray shale, conglomerate,
and quartzite, is also present. In areas that are not limed,
reaction ranges from medium acid to very strongly acid
throughout.

In unplowed areas the A1l horizon ranges from 2 to 3
inches in thickness and in places is underlain by a 2- or
3-inch-thick sequence of grayish A2 and brownish B2 mate-
rial, which in plowed areas has been mixed into the plow
layer.

The B horizon ranges from dark-brown to strong-brown
gravelly sandy loam to gravelly loamy sand.

The underlying material is light brownish-gray to very
pale brown gravelly loamy sand to gravelly sand and their
very gravelly analogs.

Otisville soils are associated with Riverhead, Pompton,
and Rockaway soils. They contain less clay than those soils.

Otisville gravelly loamy sand, 3 to 15 percent slopes
(OtC).—This soil has the profile described as representa-
tive of the series. Included in mapping are small areas
of more strongly sloping Otisville, Riverhead, and
Pompton soils.

This gently sloping to strongly sloping soil has
moderate or moderately rapid runoff, rapid perme-
ability, and low available water capacity. It is slightly
erodible.

A high content of coarse fragments, low available
water capacity, and low fertility reduce the suitability
of this soil for crops. Capability unit VIIs-12.
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Otisville gravelly loamy sand, 15 to 25 percent slopes
(OtD).—This soil has a profile similar to the one de-
scribed as representative of the series, but coarse frag-
ments are more abundant. Slopes are complex.

This steep gravelly and cobbly soil has rapid perme-
ability, low available water capacity, and a moderate
hazard of erosion.

This soil is not suited to row crops, which can be
grown year after year. In cultivated areas, careful
management and conservation practices are needed to
conserve water and to help to control erosion. Among
the suitable practices are contour cultivation, strip-
cropping, and growing cover crops. Steepness is a
limitation to many community developments. Capability
unit VIIs-12.

Parker Series

The Parker series consists of deep, gently sloping to
very steep, excessively drained soils that contain a large
amount of angular granitic stones, cobbles, and gravel.
The more gently sloping soils are on irregularly shaped
ridgetops, and the steeper soils are in elongated areas
on the sides of ridges.

.In a representative profile in a wooded area, about
3 1nches. of partly decomposed leaves and twigs overlies
about 7 inches of black humus that is mixed with gravel,
cobbles, and stones. The humus overlies the mineral
surface layer, which is dark-brown very gravelly sandy
loam :abput 5 inches thick. The upper 15 inches of the
gubsoxl is brown very gravelly loam, and the lower 11
inches is dark yellowish-brown very gravelly sandy
loam. The substratum to a depth of 60 inches is yel-
lowish-brown sandy loam that is 60 percent coarse
fragments.

Pex:meqbility is moderately rapid. Available water
capacity is low because of the high content of coarse
fragments. Parker soils are difficult to work because
coarse fragments are abundant.

Removal of the stones is necessary if cultivated crops
are grown. Stones have been removed from most farmed
areas. Most Parker soils are woodland.

Representative profile of Parker very gravelly sandy
loam in an area of Parker-Edneyville extremely stony
sandy loams, 15 to 25 percent slopes, in a wooded area
near base of steeper slopes, 870 feet north of Hanover
Avenue across Hanover Avenue from junction with
Raynor Road:

01—10 to 7 inches, leaves and twigs of oak, yellow-poplar,

_and ash. 0 to 8 inches thick.

02—T7 inches to 0, black (10YR 2/1) partly decomposed
organic matter between angular stones, gravel, and
cobbles; strongly acid. 2 to 7 inches thick.

A1—0 to 5 inches, dark-brown (7.5YR 3/2) very gravelly
sandy loam; strong, coarse, granular structure; fri-
able; many fine roots and few large roots; 50 per-
cent angular stones, cobb'es. and grave': strongly
acid; abrupt, irregular boundary. 2 to 8 inches thick.

B21—5 to 20 inches, brown (7.5YR 4/4) very graveiiy loam;
moderate, coarse, granular structure; very friable;
few fine roots and many large roots; 50 percent
angular gravel, cobbles, and stones; strongly acid;
diffuse, irregu'ar boundary. 5 to 20 inches thick.

B22—20 to 31 inches, dark yellowish-brown (10YR 4/4) very
gravelly sandy loam; moderate, coarse, granular
structure and moderate, fine, subangular blocky;

very friable; few fine and large roots; 50 percent
angular stones, cobbles, and gravel; very strongly
acid; diffuse, irregular boundary. 0 to 20 inches
thick.

C—31 to 60 inches, yellowish-brown (10YR 5/4) sandy loam;
weak, coarse, granular structure; very friable; few
fine roots; 60 percent angular stones, cobbles, and
gravel, mostly hard and unweathered; very
strongly acid.

Depth to bedrock is commonly 4 feet but in some places
it is 10 feet or more. The solum ranges from 20 to 40 inches
in thickness and averages about 30 inches. The content of
coarse fragments ranges from 35 to 70 percent in the solum
and from 60 to 90 percent in the substratum. Coarse frag-
ments commonly range from gravel to stones in size, but in
various places the profile is dominated by gravel, cobbles,
or stones. Stones and cobbles have been removed from most
fields. In areas that are not limed, reaction ranges from very
strongly acid to strongly acid throughout.

The A horizon ranges from very dark gray (10YR 3/1) to
brown (7.5YR 4/4) sandy loam, gravelly sandy loam, very
gravelly loam, and very gravelly loam that is extremely
stony in places.

The B horizon ranges from dark-brown (10YR 4/3) to
reddish-yellow (7.5YR 6/6) sandy loam, loam, and their
gravelly or cobbly analogs.

The C horizon ranges from brown (10YR 5/3) to strong
brown (7.5YR 5/6). Color patterns are apparently caused by
differential weathering of the banded gneiss or related kinds
of bedrock. . .

In most places the bedrock is granitic gneiss.

Parker soils are near Edneyville, Annandale, and Califon
variant soils. They have a higher content of coarse frag-
ments and a lower content of clay in the B horizon than
Edneyville and Annandale soils. They do not have the mottles
that are common in the Califon variant.

Parker gravelly sandy loam, 3 to 15 percent slopes
(PaC).—This soil has a profile similar to the one described
as representative of the series, but it contains fewer
stones. Depth to bedrock is 6 to 10 feet or more.

Included with this soil in mapping are small areas of
Edneyville, Annandale, and Califon soils; the Califon
friable subsoil variant; and very stony and steeper
Parker soils. ) . )

If the stones are removed, this soil is suited tg hay
and pasture. If the soil is used for corn, small grain, or
other cultivated crops, practices to help control erosion
and removal of stones and cobbles are needed. This
soil is limited for community development because of
coarse fragments, shallowness to bedrock, low available
water capacity, and the hazard of erosion. Capability
unit I1Te-58.

Parker very gravelly sandy loam, 15 to 25 percent
slopes (PbD).—This soil has a profile similar to the one
described as representative of the series, but it contains
fewer stones, and the surface layer is more than 50
percent gravel. The subsoil is as much as 40 percent
angular granitic gneiss gravel and 30 percent cobbles
and stones. Depth to bedrock is generally 4 to 6 feet.

Included with this soil in mapping are small areas of
Edneyville and Parker soils and the Califon friable
subsoil variant.

This soil is poorly suited to cultivated crops because
of steepness, the high content of coarse fragments in
the subsoil, rapid runoff, low available water capacity,
and the severe hazard of erosion. This soil is suited to
hay and pasture. It is limited for community develop-
ment because of steepness, the high content of coarse
fragments, low available water capacity, and shallow-
ness to bedrock. Capability unit VIs-58.
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Parker-Edneyville extremely stony sandy loams, 3 to
15 percent slopes (PeC).—This complex is 50 to 75 per-
cent Parker soils and 25 to 50 percent Edneyville soils.
These soils contain 2 to 5 percent boulders, 5 to 10
percent stones, 10 to 20 percent cobbles, and 10 to 30
percent gravel. Bedrock is generally at a depth of 6 to
10 feet or more. Available water capacity is low.

Included with this complex in mapping are areas of
Califon soils and the Califon friable subsoil variant.
Also included are areas of steeper or less stony Edney-
ville soils. Rock outerop makes up less than 10 percent
of each area mapped.

The high content of boulders, stones, cobbles, and
rock outerop makes crop production impractical. This
complex is limited for community development, mainly
because of coarse fragments and slope (fig. 9). If this
complex is used for residential developments, the hazard
of erosion during construction is moderate. Capability
unit VIIs-22.

Parker-Edneyville extremely stony sandy loams, 15
to 25 percent slopes (PeD).—This complex is 60 to 80 per-
cent Parker soils and 20 to 40 percent Edneyville soils.
The Parker soils have the profile described as repre-
sentative of the Parker series. The soils contain 2 to 5
percent boulders, 5 to 10 percent stones and cobbles, and
20 to 30 percent gravel. Bedrock is generally at a depth
of 4 to 6 feet. Available water capacity is low.

Included with this complex in mapping are areas of
Califon soils and the Califon friable subsoil variant.
Also included are areas of less steep and less stony
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Parker and Edneyville soils. Areas of rock outerops,
which make up less than 10 percent of the mapped
areas, are included.

Steepness, coarse fragments, and low available water
capacity severely limit this complex for cultivated
crops. Use of this complex is limited to pasture, wood-
land, and wildlife habitat. The complex is limited for
community development by steepness, low available
water capacity, coarse fragments, and rock outcrops
(fig. 10). If this complex is used for residential de-
velopments, the hazard of erosion during construction
and runoff after construction are concerns of manage-
ment. Capability unit VIIs-22.

Parker-Rock outcrop complex, 20 to 35 percent slopes
(PfE).—This complex is 65 to 90 percent Parker soils and
10 to 35 percent Rock outcrop. The Parker soils are
extremely stony. Bedrock is generally at a depth of 4
to 6 feet.

Included with this complex in mapping are areas of
Edneyville very stony sandy loam and steeper or less
sloping Parker soils.

Because of steepness, rock outerops, and the high
content of stones, areas of this complex have not been
cleared of trees and stones for farming. This complex
is better suited to woodland than to most other uses.
The dominant vegetation is oak and hickory trees. The
complex is limited for community development, prin-
cipally because of steepness, coarse fragments, rock
outerops, and a severe hazard of erosion. Control of
erosion, runoff, and sedimentation is needed if this

Figure 9.—Urban development on an area of Parker-Edneyville extremely stony sandy loams, 3 to 15 percent slopes. Large stones
unearthed during construction, grading, and excavation are buried as a means of disposal.
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Figure 10.—Homesite on Parker-Edneyville extremely stony sandy loams, 15 to 25 percent slopes. Builder has used natural steep
slopes, Rock outerop, and existing trees to advantage in landscaping.

complex is used for residential development. If this
complex is extensively excavated, large quantities of
stones that are likely to be dug up present disposal
problems. Capability unit VIIs-22.

Parsippany Series

The Parsippany series consists of deep, nearly level,
poorly drained soils that have a moderately fine textured
subsoil. These soils are on the nearly level bottom of the
basin formerly occupied by glacial Lake Passaic. They
formed in stratified sediment of lacustrine origin, de-
rived mostly from red and brown shale, basalt, and
glz;'anitic rock. Coarse fragments are very rare or are
absent.

In a representative profile the surface layer is dark-
gray silt loam about 7 inches thick. The upper part of
the subsoil is grayish-brown silt loam about 7 inches
thick, the middle is light brownish-gray clay loam
about 6 inches thick, and the lower part is gray silty
clay loam about 14 inches thick. The subsoil is mottled
throughout with shades of brown and red. The sub-
stratum to a depth of 64 inches is reddish-brown, firm
silty clay loam mottled with gray and brown.

Permeability is slow, and available water capacity
is high. Because of the high content of silt and clay,
the soils have poor workability, low stability, and poor
compaction characteristics, especially when they are

wet. The water table is perched at or near the surface
during much of winter, early in spring, and after heavy
rains. During summer it drops to a depth of 3 or 4 feet.
After rains and early spring thaws, ponding is likely.
Along major streams, such as the Passaic and Whip-
pany Rivers and Black Brook in the eastern part of the
county, stream flooding is likely late in winter, early in
spring, and after heavy, long rains in summer.

The native vegetation is swamp maple, sweetgum,
pin oak, elm, and many wetland bushes. Some large
tracts have been cleared and at least partly drained.
Such areas are used mainly for pasture and hay. If
Parsippany soils are used for cultivated crops, im-
proved drainage is necessary. Choice of crops and
timing of farming practices are limited by excessive
wetness. Because of slow permeability, low relief, and
limited outlets, adequate drainage for farming and
community development is difficult to achieve. Surface
or open ditches are effective in improving drainage. In
addition, flooding is a hazard in low-lying areas ad-
jacent to streams. Most areas are woodland.

Representative profile of Parsippany silt loam, in a
hayfield, 100 feet east of Pleasant Plains Road, 2,700
feet north of junction with White Bridge Road, in
Harding Township:

Ap—0 to 7 inches, dark-gray (10YR 4/1) silt loam; moder-
ate, very coarse, granular structure; very friable;

many, fine, fibrous roots; most sand grains are
stained a dark color by organic matter, but some
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sand grains are clean and uncoated; strongly acid;
abrupt, smooth boundary. 6 to 10 inches thick.

Blg-—7 to 14 inches, grayish-brown (10YR 5/2) heavy silt
loam; few, medium, distinct, strong-brown (7.5YR
5/6) and yellowish-brown (10YR 5/6) mottles;
weak, coarse, subangular blocky structure; friable;
common fine fibrous roots; 10 percent discontinuous,
darker colored, waxy clay films on ped faces, many
fine clean sand grains; strongly acid; clear, smooth
boundary. 0 to 10 inches thick.

B21tg—14 to 20 inches, light brownish-gray (10YR 6/2)
heavy clay loam; many, coarse, distinct, strong-
brown (7.5YR 5/6) mottles and many, medium,
prominent, yellowish-red (5YR 4/8) mottles; mod-
erate, coarse, subangular blocky structure; friable,
slightly plastic and slightly sticky when wet; com-
mon, fine, fibrous roots that decrease in number with
increasing depth; thick waxy clay films on ped faces
and some clay bridges; vertically oriented gray
streaks or cracks are spaced 1 foot to 3 feet apart
and have a glossy smooth surface; very strongly
acid; clear, smooth boundary. 8 to 10 inches thick.

B22tg—20 to 34 inches, gray (5YR 5/1) heavy silty clay
loam; many, coarse, distinct, yellowish-red (5YR
5/6) mottles and few, fine, faint, dark reddish-
brown (6YR 3/2) mottles; moderate, coarse, sub-
angular blocky structure; firm, plastic and sticky
when wet; few, fine, fibrous roots; isolated patches
of thick white or yellowish clay films on ped faces
and some grayish vertically oriented streaks; me-
dium acid; clear, smooth boundary. 10 to 20 inches
thick.

C—34 to 64 inches, reddish-brown (5YR 5/4) light silty clay
loam; many, coarse, distinct, gray (5GY 6/1) and
brown (7.5YR 5/2) mottles; lower part has 1- to
3-inch strata of silt loam or sandy loam; moderate,
medium and thick, platy structure; firm, slightly
plastic and sticky when wet; few, fine, fibrous roots;
slightly acid.

The solum is commonly about 86 inches thick but ranges
from 30 to 50 inches. Depth to bedrock is more than 10 feet.
Coarse fragments are generally lacking, but in places they
make up a very small percentage of any horizon and 15 to
20 percent of the sandy layers in the C horizon below a depth
of 40 inches. In areas that are not limed, reaction ranges
from very strongly acid to slightly acid in the upper part
of the solum and from slightly acid to slightly alkaline in
the C horizon.,

The A horizon commonly has hue of 7.5YR or 10YR, value
of 2 to 4, and chroma of 1 or 2,

The B horizon has matrix hue of 5YR to 10YR, value of
5 or 6, and chroma of 1 or 2. This horizon ranges from
heavy silt loam to clay. Clay films are in the B horizon in
all places, but they range from thick, well defined, nearly
continuous to thin discontinuous. In some places there are
pressure faces and slickensides.

The C horizon is 5YR to 7.5YR in hue, 4 to 6 in value, and
3 to 6 in chroma. The dominant texture above a depth of 40
inches ranges from heavy silty clay loam to clay, and in some
places there are thin loamy straca or varves. Lc.uw 4 ucpul
of 40 inches the C horizon typically consists of loamy strata
that contain a high proportion of fine sand and silt and in
places clayey strata or varves.

Parsippany soils are associated with Whippany, Preak-
ness, and Pompton soils. They do not have the high-chroma
matrix color in the B horizon that is common in Whippany
soqs. They contain more clay than Preakness and Pompton
soils.

Parsippany silt loam (Ph).—This soil has the profile
described as representative of the series. Included in
m'c.llpping are small areas of Whippany and Pompton
soils.

This nearly level soil has a perched water table at
or near the surface for long periods. Permeability and
runoff are slow. Because of its low position on the

landscape, the soil receives runoff from adjoining
higher areas.

This soil requires improved drainage if it is used for
cultivated crops or for community development. In
places where there is sufficient relief to provide outlets,
surface drains and ditches are effective. Because of
the continuing hazard of flooding, this soil has limita-
tions for farming and community development. It is a
natural site for dug ponds. Capability unit IVw-80.

Parsippany silt loam, sandy loam substratum (Pk).—
This soil has a profile similar to the one described as
representative of the series, but it has a thin substratum
of fine sandy loam within 40 inches of the surface and
is dominantly fine sandy loam or silt loam below a depth
of 40 inches.

Included with this soil in mapping are areas of
Whippany and Pompton soils that are too small to be
mapped separately.

This nearly level soil has slow permeability in the
subsoil and moderate permeability in the substratum.
The water table is at or near the surface for lqng
periods, and runoff is slow. The soil is in a low position
on the landscape, and it receives runoff from adjoining
higher areas.

This soil needs improved drainage if it is used for
cultivated crops or for community development. Suit-
able drainage practices include digging deep ditches for
peripheral drainage and shallow ditches along with
bedding systems. Subsurface tile drainage is effectiye,
but special precautions must be taken to provide
adequate filtration around the tile to prevent the fine
sandy loam substratum material from moving into and
plugging the tile. The low position of this soil and the
lack of sufficient grade for outlets of drainage systems
are other limitations. This soil is a natural site for dug
ponds. Capability unit IVw-81.

Pattenburg Series

The Pattenburg series consists of deep, gently sloping
to strongly sloping, well-drained gravelly soils on roll-
ing hilltops. These soils formed in material weathered
from the underlying red conglomerate bedrock.

In a representative profile the surface layer is dark
reddish-brown gravelly loam about 10 inches thick.
The subsoil is reddish-brown gravelly loam about 24
inches thick. The substratum to a depth of 60 inches is
reddish-brown very gravelly sandy loam that becomes
progressively less weathered and more like bedrock with
increasing depth.

Permeability is moderate in the surface layer and in
the subsoil and rapid in the substratum. Runoff is
moderate or rapid, and available water capacity is
moderate. In most places the bedrock is deeply weath-
ered and can be easily excavated by heavy equipment
for use as borrow material or gravelly fill.

Most areas of Pattenburg soils are wooded or idle
and are covered with brush. Locally, areas of gently
sloping Pattenburg soils are cleared and used for culti-
vated crops, hay, and pasture. Common trees are red,
black, chestnut, and white oaks and some beech, ash,
yellow-poplar, and black birch.
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Representative profile of Pattenburg gravelly loam,
3 to 8 percent slopes, 100 feet west of U.S. Highway
No. 206, 20 feet south of private lane, one-half mile
north of Somerset County line:

Ap—0 to 10 inches, dark reddish-brown (5YR 3/2) gravelly
loam; moderate, medium, granular structure; very
friable; many roots; 20 percent coarse fragments,
mainly quartzose gravel and cobbles but containing
a variety of other rock fragments, particularly
shale or sandstone chips; strongly acid; eclear,
smooth boundary. 6 to 10 inches thick.
to 34 inches, reddish-brown (5YR 4/4) heavy
gravelly loam; weak, fine, subangular block struc-
ture; friable, slightly sticky; common roots decreas-
ing with increasing depth; 30 percent quartzose
gravel and cobbles in the upper part ranging to 40
percent in the lower part, increasing amounts of
bedrock chips in lower part; patchy eclay films on
ped faces and rare clay bridges; strongly acid;
diffuse, wavy boundary. 15 to 30 inches thick.
C—34 to 60 inches, reddish-brown (2.5YR 4/4) very gravelly
sandy loam; single grained; very friable; few roots;
thi'i horizon is transitional to bedrock; strongly
acid.

The solum ranges from 24 to 36 inches in thickness, and
depth to bedrock ranges from 8% to 10 feet or more. Coarse
fragments make up 20 to 40 percent of the solum and as
much as 60 percent of the C horizon. The fragments are
mostly rounded pebbles and a few cobbles. They are largely
quartzite and quartzose shale and sandstone, but a small pro-
portion consists of fragments of various other kinds of rock,
such as granitic or micaceous gneiss. In many places the
lower part of the solum has a high proportion of subangular
chips or pieces of conglomerate bedrock. In areas that are
not limed, reaction ranges from medium acid to strongly acid
in the A and B horizons and from strongly acid to very
strongly acid in the C horizon.

The Ap horizon has hue of 2.5YR or 5YR, value of 3 or 4,
and chroma of 2 or 3.

The B horizon is 5YR to 10R in hue, 3 or 4 in value, and
4 to 6 in chroma. This horizon is commonly heavy gravelly
loam but ranges to gravelly silt loam and in a few places
gravelly clay loam.

The C horizon commonly is 10R or 2.5YR in hue but
ranges to 5YR, 3 or 4 in value, and almost always 4 in
chroma. This horizon is gravelly sandy loam, gravelly loam,
and their very gravelly analogs.

Bedrock is soft sandy shale conglomerate.

Pattenburg soils are associated with Penn, Klinesville,
Edneyville, Bartley, and Rockaway soils. They are similar
to Penn and Klinesville soils in color but are deeper than
both. Pattenburg soils are redder and contain more gravel
than Edneyville and Bartley soils. They do not nave a
fragipan that is common in Bartley and Rockaway soils.

Pattenburg gravelly loam, 3 to 8 percent slopes (PIB).
—This soil has the profile described as representative
of the series. Included in mapping are small areas of
Penn and Bartley soils and soils that are similar to this
Pattenburg soil, but they have a surface layer of
gravelly sandy loam.

This soil is well suited to farming and community
development. The principal limiting properties are the
relatively high proportion of coarse fragments and
moderate erodibility. Adequate control of erosion can
be easily achieved on farmland by use of contour culti-
vation, a crop rotation, cover crops, and stripcropping
on long slopes. Irrigation is generally used for high-
value crops. Capability unit ITe-58.

Pattenburg gravelly loam, 8 to 15 percent slopes
(PIC).—This soil has a profile similar to the one described
as representative of the series, but the surface layer
contains slightly more gravel. Included in mapping are
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small areas of soils that are similar to the Pattenburg
soil, but they have a surface layer of gravelly sandy
loam or loam. Also included are areas of Penn and
Klinesville soils. These soils are not so deep.over bed-
rock as Pattenburg soils.

This soil is well suited to pasture and hay. It can be
cultivated year after year, but because it is strongly
sloping, the hazard of erosion is moderately high. Other
properties that limit the use of this soil are the rela-
tively high proportion of coarse fragments, rapid run-
off, and moderate available water capacity. Adequate
control of erosion can be achieved on farmed areas
through the use of contour cultivation, a crop rotation,
stripcropping, and diversions. If this soil is used for
community developments, the hazard of erosion is
likely to be severe on steep slopes. Capability unit I1le-
58,

Penn Series

The Penn series consists of moderately deep, gently
sloping to steep, well-drained shaly soils. These soils
are on hillsides within the Passaic basin and in the
valleys of the North Branch Raritan River and Glad-
stone Brook.

In a representative profile the surface layer is dark-
brown shaly silt loam about 8 inches thick. The subsoil
is reddish-brown shaly silt loam about 22 inches thick.
The substratum is reddish-brown very shaly silt loam.
Bedded shale and siltstone are at a depth of 36 inches.

Permeability is moderately slow or moderate, and
available water capacity is moderate. Because of their
high content of silt, these soils have poor stability and
compaction characteristics, especially when they are
wet or very dry. Penetration of roots is restricted by
bedrock at a moderate depth.

Penn soils support stands of oak and hickory trees.
The areas have been cleared and used for dairy farming,
general farming, and, to a lesser extent, vegetable crops.
The hazard of erosion, moderate available water capac-
ity, and moderate depth to bedrock limit the kinds of
crops that can be grown.

Representative profile of Penn shaly silt loam, 8 to 15
percent slopes, one-fourth mile northeast of junction of
East Fox Chase Road and Roxiticus Road, 2,000 feet
north of Roxiticus, 1,100 feet east of lane along the
edge of the woodlot:

Ap—O0 to 8 inches, dark-brown (7.5YR 4/2) shaly silt loam;
moderate, medium, granular structure; very friable,
nonsticky, nonplastic; few quartzose pebbles scat-
tered on the surface; 20 percent shale chips; dark
stains on coatings on most sand grains and on all
peds; slightly acid; clear, wavy boundary. 7 to 9
inches thick.

B1—8 to 14 inches, reddish-brown (5YR 4/4) shaly silt loam
that contains more clay than Ap horizon; moderate,
fine to medium, subangular blocky structure;
friable, nonplastic, nonstocky; common, fine, fibrous
roots; 20 percent shale chips; stains or coatings on
most sand grains; slightly acid; diffuse, wavy boun-
dary. 0 to 6 inches thick.

B2t—14 to 24 inches, reddish-brown (5YR 4/4) shaly heavy
silt loam; moderate, coarse, subangular blocky
structure; friable, slightly sticky, slightly plastic;
common, fine fibrous roots; 25 percent shale chips
from 2 millimeters to 3 centimeters long; discon-
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tinuous slightly glossy clay films on ped faces, and
sand grains are bridged; slightly acid; diffuse, wavy
boundary. 10 to 20 inches thick.

B3—24 to 30 inches, reddish-brown (5YR 4/4) shaly silt
loam; weak, medium, subangular blocky structure;
friable; few fine roots; few glossy, thick clay films
on peds, in voids, and on shale chips; 35 percent
shale chips that range in size from 2 millimeters
to 5 centimeters in diameter and are less than 3
centimeters thick; medium acid; diffuse, irregular
boundary. 0 to 10 inches thick.

C—380 to 86 inches, reddish-brown (5YR 4/4) very shaly

silt loam; massive; firm to friable; 50 percent shale

chips, mostly with glossy coatings or weathering
rinds; strongly acid; diffuse, irregular boundary.

0 to 10 inches thick.

inches, reddish-brown (5YR 4/4), interbedded,

weathered, fractured shale and siltstone.

R—36

The solum ranges from 20 to 36 inches in thickness.
Depth to bedrock is 20 to 40 inches. Angular fragments or
chips of red shale, siltstone, or sandstone occur throughout
the profile. They make up 15 to 30 percent of the A horizon,
20 to 35 percent of the B horizon, and 30 to more than 50
percent of the C horizon. In areas that are not limed, reac-
tion ranges from extremely acid to strongly acid in the
upper part of the solum and strongly acid or slightly acid
in the C horizon.

The A horizon is 5YR to 7.5YR in hue, 3 to 4 in value,
and 2 or 3 in chroma.

The B horizon is 5YR to 2.5YR in hue, 3 or 4 in value, and
4 in chroma. This horizon is shaly silt loam or shaly loam.

The C horizon is lacking in some places. In such places,
a B3 or B2t horizon rests directly on the weathered bedrock.

Penn soils are associated with Edneyville, Bartley, Patten-
burg, Neshaminy, Reaville variant, Whippany, and Pompton
soils. Penn soils are not so deep as Edneyville, Bartley,
Pattenburg, Neshaminy, Whippany, and Pompton soils. They
do not have the mottles that are common in the Reaville
deep variant.

Penn shaly silt loam, 3 to 8 percent slopes (PnB).—This
soil has a profile similar to the one described as rep-
resentative of the series, but the content of shale frag-
ments is slightly lower. Included in mapping are areas
of more strongly sloping Penn soils and the Reaville
deep variant.

Runoff, the hazard of erosion, and depth to fractured
bedrock are moderate.

In addition to good management, this soil requires
easily applied practices to help control runoff and ero-
sion. In farmed areas, suitable practices that reduce
erosion include the use of cover and sod crops, contour
cultivation, and stripcropping on long slopes. Capability
unit Ile-65.

Penn shaly silt loam, 8 to 15 percent slopes (PnC).—
This soil has the profile described as representative of
the series. Included in mapping are small areas of
Klinesville soils, more gently sloping Penn soils, and
Pattenburg soils.

Runoff is moderately rapid, and the hazard of erosion
is moderately severe.

In addition to good management, this soil requires
complex conservation practices to help control runoff
and erosion. In farmed areas, contour stripcropping,
diversions, and the use of sod or close-growing crops
are effective. If this soil is used for suburban develop-
ments, use of a temporary grass cover to protect cleared
areas prior to grading and landscaping, early establish-
ment of lawns and landscaped areas, division of long
slopes by use of diversions or streets, and use of tem-

porary or permanent desilting basins reduce damage
caused by sedimentation. Capability unit 11Te-65.

Penn-Klinesville shaly silt loams, 15 to 25 percent
slopes (PoD).—This complex is about 60 percent Penn
soils and 40 percent Klinesville soils. The goils occur in
complex patterns, and they cannot be mapped sepa-
rately. In addition, the differences between the soils
are less significant on these steep slopes. The Penn soils
are largely shaly, and depth to bedrock is in the shal-
lower range of the Penn series. Included in mapping are
areas of deep and less shaly soils and a few small
isolated areas of Rock outcrop.

The high proportion of coarse fragments throughout
the soil, very rapid runoff, shallow or moderate depth
over fractured shale bedrock, moderate or low available
water capacity, and a severe hazard of erosion severely
restrict the use of this complex. This complex is better
suited to hay or pasture than to other uses. It has
severe limitations for community development. Capa-
bility unit VIe-65.

Pits, Sand and Gravel

Pits, sand and gravel (Ps) consists of open excavations
and adjoining areas of fill material removed during the
mining of sand, gravel, and borrow material. This land
type includes both active and abandoned pits. Sand and
gravel pits are the most extensive and are commonly in
areas of glacial outwash, the material in which River-
head and Otisville soils formed. Some pits are in areas
of stony and cobbly glacial till. Most of the pits are on
uplands and are 6 to 20 feet deep. In the vicinity of
Succasunna and Pompton Plains, the sand and gravel
strata are in a low position on the landscape and extend
below the water table. In these areas dredging has been
used to mine the sand and gravel, and large ponds have
been created in the process. Some of these ponds have
been converted to use for swimming, fishing, or skating.

Most abandoned pits have steep to vertical sides.
Rehabilitation of sand and gravel pits is generally dif-
ficult because fertility is low and the material is erod-
ible. Not assigned to a capability unit.

Pompton Series

The Pompton series consists of deep, nearly level to
gently sloping, somewhat poorly drained soils. These
soils are on terraces and outwash plains in the major
valleys of the northern half of Morris County and in
gently sloping waterways or swales that cross the ter-
races and extend into the uplands. They formed in sandy
and gravelly glacial outwash derived mainly from gra-
nitic material and in places from red and brown shale
and traprock and a small amount of other kinds of
material, such as quartzite, sandstone, and conglom-
erate. The soils are underlain by stratified, water-sorted
sand and gravel.

In a representative profile the surface layer is very
dark grayish-brown sandy loam about 7 inches thick.
The upper part of the subsoil, to a depth of about 28
inches, is yellowish-brown sandy loam mottled with
yellow, light brownish gray, and strong brown. Below
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this, and extending to a depth of about 36 inches, the
subsoil is yellowish-brown gravelly sandy loam mottled
with light brownish gray. The substratum is yellowish-
brown and light olive-brown, loose gravelly loamy sand
to a depth of 60 inches. :

Permeability is moderately rapid, and available water
capacity is moderate. These soils have a seasonal water
table at a depth of 14 foot to 114 feet in winter and in
spring. Generally, they are not subject to flooding, but
the soils in nearly level areas or in depressions are
ponded for several days after heavy rains or fast
thaws, especially late in winter. They are easily drained
by open ditches or underdrains. In places some areas
near the base of the steeper slopes need surface drain-
age. The organic-matter content is moderate in the
surface layer.

Drained areas of Pompton soils are suited to general
crops and pasture. Unless limed, the soils are strongly
acid to very strongly acid throughout. The native vege-
tation is hardwoods, mostly red, white, and black oaks;
maple; beech; and hickory. About 80 percent of the
acreage was formerly cleared and used for crops. Most
of these areas are now idle and are reverting to wood-
land. If high-value crops are grown, intensive drain-
age is required. In places, if these soils are used for
some community developments, spot drainage and ero-
sion control measures are needed.

Representative profile of Pompton sandy loam, 3 to 8
percent slopes, at the edge of a field one-half mile south-
west of Route 10, one-fourth mile southeast of railroad
tracks, at the southwestern edge of the community of
Succasunna:

Ap—O0 to 7 inches, very dark grayish-brown (10YR 3/2)
sandy loam; moderate, medium, crumb structure;
friable; most sand grains and pebbles are clean and
uncoated, but some are stained with dark-colored
organic matter; 5 percent gravel; medium acid;
abrupt, smooth boundary. 3 to 8 inches thick.

B1—7 to 10 inches, yellowish-brown (10YR 5/4) sandy loam;
few, fine, faint, yellow (2.,5Y 7/8) and light brown-
ish-gray (2.5Y 6/2) mottles; weak, medium, sub-
angular blocky structure; friable; 10 percent
gravel; strongly acid; clear, wavy boundary. 0 to 3
inches thick.

B2—10 to 28 inches, yellowish-brown (10YR 5/4) sandy
loam; common, medium, distinet, light brownish-
gray (25Y 6/2) mottles and common, fine, dis-
tinct, strong-brown (7.5YR 5/8) mottles; weak,
medium, subangular blocky structure; friable,
slightly sticky when wet; ped faces are slightly
darker than interiors; 10 percent gravel; strongly
acid; gradual, wavy boundary. 12 to 30 inches thick.

B3—28 to 36 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; common, medium, distinct, light
brownish-gray (2.5Y 6/2) mottles; massive; firm
to friable; 20 percent rounded gravel and rare cob-
bles, mostly granitic but a few sandstone, shale,
and quartzite; strongly acid; clear, wavy boundary.
0 to 12 inches thick.

IIC—36 to 60 inches, yellowish-brown (10YR 5/ 6) and light
olive-brown (2.5Y 5/6) gravelly loamy sand that
has some nearly black spots; single grained; most
sand grains are clean and uncoated, some feldspar
grains show weathering surfaces, many dark ferro-
magnesian grains and some white feldspar and
quartz grains; 20 percent rounded gravel, 2 percent
cobbles, mostly granitic; strongly acid.

. The solum ranges from 26 to 36 inches in thickness but
is commonly about 80 inches. Depth to bedrock is 10 feet

or more. Coarse fragments make up 5 to 30 percent of the
A and B horizons and 5 to 50 percent of the IIC horizon.
The coarse fragments are generally the size of pebbles and
cobbles. They are almost all rounded and mainly granitic
material but include various fragments of other kinds of
rock except limestone. In the eastern part of Morris County
the soils also contain a high proportion of traprock and
red shale. These soils have a slightly larger proportion of
medium and fine sand and are likely to have pockets, lenses,
or layers of silty or very fine sandy material in the C
horizon. i .

In unplowed areas a very dark gray Al horl_zon is1to 4
inches thick. The Ap horizon is 10YR to 7.5YR in hue, 3 or 4
in value, and 2 or 3 in chroma. .

The B horizon has a matrix color of 10YR to 7.5YR in
hue, 4 or 5 in value, and 4 to 6 in chroma. Light brownish-
gray to dark grayish-brown mottles are at a depth of 6 to 18
inches, and yellowish-brown to yellowish-red mottles occur
throughout the B horizon.

The C horizon consists of stratified loamy sand and
gravelly loamy sand. This horizon is 10YR' to 2.5YR in hue,
5 to 7 in value, and 2 to 8 in chroma. L

Pompton soils are associated with Riverhead, Otisville,
Hibernia, and Preakness soils. They have low-chroma mot-
tles, which Riverhead and Otisville soils lack. They do not
have a fragipan, which is common in Hibernia soils. They
do not have the low-chroma matrix colors that are common
in Preakness soils.

Pompton sandy loam, 0 to 3 percent slopes (PtA).—
This soil is in wide, nearly level swales on terraces and
on broad, low outwash plains. Included in mapping are
small areas of Pompton gravelly sandy loam, Preakness
and Riverhead soils, and a soil that is similar to this
Riverhead soil, but it is reddish.

This soil is suited to hay and pasture, and drained
areas are suited to most cultivated crops. Large areas
near Pequannock have been used for vegetable and other
specialized crops. Underdrains or deep open ditches are
used to improve drainage. Most of the acreage is used
for residential developments. A moderately high sea-
sonal water table, ponding for long periods after hqavy
rains, and infrequent flooding are the main limitations

for community development. Capability unit ITw-25.

Pompton sandy loam, 3 to 8 percent slopes (PtB).—This
soil has the profile described as representative of the
series. It is in swales and waterways in relatively low
positions and receives runoff from the surrounding up-
lands. This soil frequently receives runoff more rapidly
than it can be drained, and the water table fluctuates.

This soil is used for pasture, hay, and cultivated
crops. Suitable conservation practices include construct-
ing interceptor drains and diversions and establishing
a sod cover to reduce erosion. The fluctuating water
table and the hazard of erosion are the main limitations
for community development. Capability unit ITw-25.

Preakness Series

The Preakness series consists of deep, nearly level,
poorly drained soils. These soils are mostly on the
broad outwash plain in the vicinity of Pequannock,
extending to the south into the basin of extinct glacial
Lake Passaic and on the outwash plain extending to
the south of Succasunna. They are also in isolated de-
pressions in the narrow waterways or swales that
dissect outwash terraces in the narrow valleys of the
northern part of the county. The soils are mostly
granitic material, but they contain a small quantity of
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other kinds of minerals, such as quartzite, sandstone,
and shale.

In a representative profile the surface layer is very
dark gray sandy loam about 8 inches thick. The sub-
surface layer is very dark gray, mottled sandy loam
about 4 inches thick. Between depths of 12 and 30
inches is the grayish-brown, mottled sandy loam
subsoil. The substratum is stratified grayish-brown
gravelly loamy sand and gravelly sandy loam to a depth
of 60 inches.

Permeability is moderately rapid, and available water
capacity is moderate. The water table is at or near the
surface late in fall, in winter, and in spring. In many
places these soils are ponded in winter, and they are
subject to annual floods in spring and low-frequency
floods in summer. They are underlain by stratified,
water-sorted deposits of sand and gravel. They are fre-
quently too wet to support heavy equipment needed in
obtaining road fill, but they are a source of sand and
gravel. Because of the high water table, a dredge type
of opelration is generally required for mining sand and
gravel.

The native vegetation is wetland plants. Drained
areas of Preakness soils are suited to intensive culti-
vation for vegetable and specialty crops. Because of the
low position, high water table, and low relief of the
soils, outlets for drainage systems are frequently diffi-
cult to locate. Most areas are woodland.

Representative profile of Preakness sandy loam, 0
to 4 percent slopes, one-fourth mile east of Comly Road,
north side of Interstate Highway No. 287:

Ap—0 to 8 inches, very dark gray (10YR 3/1) sandy loam,
gray (10YR 5/1) when dry; moderate, medium,
granular structure; friable; less than 5 percent fine
gravel; slightly acid; clear, smooth boundary. 6 to
10 inches thick.

A12—8 to 12 inches, very dark gray (N 3/0) sandy loam,
gray (N 5/0) when dry; many, coarse, distinet,
strong-brown (7.5YR 5/6) mottles; moderate,
medium, granular structure and weak, thin, platy
at top; friable; few fine gravel; medium acid; clear,
wavy boundary. 0 to 6 inches thick.

Bg—12 to 30 inches, grayish-brown (2.5Y 5/2) light sandy
loam; many, coarse, faint, gray (10YR 6/1) mot-
tles; very weak, fine, granular structure; very
friable; 10 percent hard rounded fine gravel;
strongly acid; gradual, wavy boundary. 12 to 24
inches thick.

IIC—30 to 60 inches, grayish-brown (2.5Y 5/2) stratified
gravelly loamy sand and gravelly sandy loam;
single grained; loose; 20 percent rounded hard fine
granitic gravel; strongly acid.

The solum ranges from 20 to 36 inches in thickness. Depth
to bedrock is more than 6 feet. In the northern and western
parts of the county, medium and coarse sand make up a
higher proportion of the sand fraction in these soils than
in other parts of the county. Medium and fine sand is
more abundant in the lowlands around Pequannock and in
the basin formerly occupied by glacial Lake Passaic. Gen-
erally, the coarse fragments consist mainly of granitic
material, but in the lowlands east of a line connecting
Morristown, Boonton, and Butler, the fragments are com-
monly red shale and traprock material. In areas that are
not limed, reaction ranges from strongly acid to very
strongly acid to a depth of 72 inches.

The matrix of the A horizon is 10YR to 2.5Y in hue,
2 or 3 in value, and 1 or 2 in chroma. The A horizon in
places contains 0 to 10 percent gravel. In unplowed areas,
the A1l horizon ranges from 6 to 12 inches in thickness.

The B horizon is 10YR to 2.5Y in hue, 4 to 5 in value,

and 0 to 2 in chroma. This horizon is sandy loam or gravelly
sandy loam. The content of gravel ranges from 5 to 20
percent. .

The C horizon is 10YR to 2.5Y in hue, 5 to 7 in value,
and 2 to 4 in chroma. This horizon is stratified sandy
loam, loamy sand, sand, and their gravelly analogs. The
content of gravel ranges from 0 to 50 percent, and the con-
tent of cobbles is 0 to 10 percent.

Preakness soils are associated with Bartley, Pompton,
Adrian, Riverhead, and Parsippany soils. They have a low-
chroma matrix in the B horizon, which Bartley, Pompton,
and Riverhead soils do not have. Preakness soils consist

of mineral materials, but Adrian soils consist of organic
mglterials. They contain less clay and silt than Parsippany
SO1ls.

Preakness sandy loam, 0 to 4 percent slopes (PvA).—
Included with this soil in mapping are small areas of
Pompton and Adrian soils. Also included in Troy
Meadows and in the Great Swamp, where Preakness
soils are associated with Parsippany soils, are areas of
a sandy soil that has a clayey substratum within a depth
of 40 inches.

The large uniform areas of these nearly level soils, a
sandy loam texture, ard moderately rapid permeability
make this soil suitable for a variety of uses. The pres-
ence of the water table at or near the surface for long
periods during fall, winter, and spring and the hazard
of infrequent flooding are limitations to the use of this
soil.

In its natural condition, this soil is suited to wood-
land. It requires improved drainage for pasture, hay,
and cultivated crops. Because of the low position of the
soil, a high water table in the surrounding areas, and
low relief, adequate outlets are difficult to find in many
places. A water table that is seasonally high for long
periods, susceptibility to ponding for long periods after
heavy rains, and the hazard of flooding are the main
limitations to use of the soil for community develop-
ment. Capability unit IVw-36.

Preakness Variant

The Preakness variant, consists of deep, nearly
level, very poorly drained, moderately coarse textured
soils. These soils occupy low postions on the landscape,
generally in small isolated kettles or other undrained
depressions on terraces and pitted outwash plains. Near
Pequannock and Succasunna they are in uniform, nearly
level, moderately large swampy areas on outwash
plains. They also occur in sandy and swampy areas in
Troy and Black Meadows and the Great Swamp region
of eastern Morris County. They formed in stratified
and sorted glacial outwash.

In a representative profile the surface layer is black
muck about 8 inches thick. The upper 10 inches of the
subsoil is olive-gray coarse sandy loam, and the lower
14 inches is gray and dark-gray loamy coarse sand. The
subsoil is mottled with strong brown and yellowish red.
The substratum to a depth of 60 inches is varicolored,
stratified sand and loamy sand.

Permeability is moderately rapid. The soils have a
water table at or near the surface most of the year.
During summer and in periods of long droughts, the
water table drops to a depth of 2 to 3 feet, but it quickly
rises in periods of heavy rains. In the northeastern part
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of the county and along small streams, there is a hazard
of infrequent flooding.

Undrained areas of the Preakness dark surface
variant are too wet for farming and community de-
velopments. These soils are underlain by stratified
sandy and gravelly material and are a source of sand,
gravel, or fill. They serve as sites for dugout ponds. The
soils can be drained by subsurface tile or by deep, widely
spaced ditches, provided an outlet is available. Little
of the acreage has been drained and cleared for crops.
Most areas that were drained are now idle and are
overgrown with brush and small trees. If crops are
grown or the areas are used for community develop-
ments, intensive drainage systems and protection from
flooding are required. Most areas are woodland.

Representative profile of Preakness sandy loam, dark
surface variant, in a pasture along the drainage ditch
100 feet north of the Pequannock sewage treatment
plant, 25 feet east of the plant’s access road:

02—8 inches to 0, black (N 2/0) fibrous muck; moderate,
coarse, crumb structure; very friable; many fine,
fibrous roots; very strongly acid; abrupt, smooth
boundary. 6 to 15 inches thick.

Blg—O0 to 2 inches, olive-gray (5Y 5/2) heavy sandy loam;
few, medium and coarse, prominent, strong-brown
(7.5YR 5/8 and 7.5YR 5/6) mottles; weak, medium,
subangular blocky structure; friable; very few fine
roots; some muck in old root channels and worm-
holes; very strongly acid; clear, smooth boundary.
0 to 4 inches thick.

IIB21g—2 to 10 inches, olive-gray (5Y 5/2) coarse sandy
loam; common, coarse, prominent, strong-brown
(7.5YR 5/6) mottles and few, medium, prominent,
yellowish-red (5YR 4/8) mottles; weak, medium,
subangular blocky structure; friable; very strongly
acid; gradual, wavy boundary. 6 to 24 inches thick.

1IB22g—10 to 17 inches, gray (5Y 5/1) and dark-gray
(6Y 4/1) loamy coarse sand; common, fine, promi-
nent, strong-brown (7.5YR 5/6) mottles and few,
fine, prominent, yellowish-red (5YR 4/8) mottles;
very weak, medium, subangular blocky structure;
very friable; very strongly acid; gradual, wavy
boundary. 0 to 12 inches thick.

IIB3g—17 to 24 inches, gray (5Y 5/1) and dark-gray
(5Y 4/1) loamy coarse sand and some fine gravel;
single grained; loose; very strongly acid; clear,
wavy boundary. 0 to 12 inches thick.

IIIC—24 to 60 inches, varicolored, stratified sand and loamy
sand; 5 percent gravel; single grained; loose; sand
grains are clean and unweathered quartz, feldspar,
and dark-colored ferromagnesium minerals; very
strongly acid.

The solum ranges from 20 to 50 inches in thickness. Depth
to bedrock is more than 10 feet. The mineral fraction of
the Preakness dark surface variants is generally granitic
material, but in places in the eastern half of Morris County,
the sand and gravel fraction is as much as 50 percent
reddish shale, sandstone, and traprock. In areas that are
not limed, reaction is very strongly acid to medium acid
in the solum and extremely acid to medium acid in the C
horizon.

In undisturbed areas the O horizon ranges from 6 to 15
inches in thickness. In plowed areas the Ap horizon ranges
from 8 to 12 inches in thickness. The organic-matter con-
tent in the O and Ap horizons ranges from 15 to 50 percent
but is generally about 25 percent.

The B horizon is dominantly loamy sand but ranges to
heavy sandy loam and their gravelly analogs. This horizon
is mainly gray and has mottles that range from few to
many, fine to coarse, and distinct to prominent.

The C horizon has thin to thick strata of sandy loam,
loamy sand, and sand that in most places contains some

gravel. In a few places it contains 25 to 50 percent gravel
and some cobbles. .

The Preakness variants are associated with Muck, shallow
over loam; Muck, shallow over clay; and Adrian, Preakness,
Pompton, and Riverhead soils. They have a dark-colored
mucky horizon, which other Preakness soils a_md Pompton
and Riverhead soils do not have. They have a thinner organic
layer than Adrian soils and Muck, shallow over clay, and
Muck, shallow over loam.

Preakness sandy loam, dark surface Variant. (Pw).—
This soil has slopes of 0 to 3 percent. Included in map-
ping are areas of Adrian, Preakness, and Pompton soils.

In its natural condition, this soil is too wet _for
farming or for community de\{elopments. Draining
many of the small areas is impract_lcal, but near Pequan-
nock large uniform areas are drained and far.med. The
low position of the soil on the langlscape, a high water
table, and a hazard of flooding limit the use of this soil
for community development. Capability unit IVw-36.

Reaville Variant

The Reaville variant consists of deep, nearly level to
gently sloping, moderately well drained and somewhat
poorly drained shaly soils. These soils are in waterways,
on gently sloping hillsides, and in seep spots at the base
of steeper slopes. They formed in material weathered
from the underlying shale bedrock or in local alluvium
of similar material that washed from the surrounding
slopes. Shale fragments occur throughout the profile
and increase in size and number with increasing depth.

In a representative profile the surface layer is very
dark grayish-brown shaly silt loam about 2 inches thick.
The subsoil is shaly silt loam about 28 inches thick. The
upper 6 inches of the subsoil is yellowish brown; the
next 13 inches is reddish brown mottled with light
yvellowish brown, yellowish brown, and light brownish
gray; and the lower 9 inches is dark reddish brown.
The substratum is very shaly silt loam about 15 inches
thick. Soft, fractured and weathered shale bedrock is at
a depth of 45 inches.

Permeability is moderately slow, and available water
capacity is high. These soils have good to poor work-
ability, stability, and compaction characteristics where
they are used for embankments or fill. Free water is at
a depth of 14 foot to 4 feet late in winter, early in
spring, and after heavy rains. Because of their low
position on the landscape, the soils remain ponded for
a brief period after heavy rains. The range of suitable
crops is limited by seasonal wetness. Diversion of sur-
face water and surface drainage improve uniformity of
operations, promote good growth of crops, and allow a
greater range of crops.

Drained areas of the Reaville variants are suited to
corn, hay, and pasture. Improved drainage is needed
if the soils are used for community development. In
many places the soils are used for waterways, small
ponds, or water storage areas for recreation, wildlife,
or farm use. Most areas have been cleared for farming.

Representative profile of Reaville shaly silt loam,
deep variant, 0 to 5 percent slopes, at the Mulverhill
pond site on edge of woodlot, 200 feet east of Fox Hunt
Road, 1,000 feet south of Lee’s Hill Road, in Harding
Township:
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A1—0 to 2 inches, very dark grayish-brown (10YR 3/2)
shaly silt loam; moderate, medium, granular struc-
ture; friable; many, fine, fibrous and large roots;
15 percent shale chips, less than 1% inch thick, that
range from 1% to 1 inch in diameter; slightly acid;
clear, wavy boundary. 1 to 8 inches thick.

B1—2 to 8 inches, yellowish-brown (10YR 5/4) shaly silt
loam; weak, fine, subangular blocky structure;
friable; common, fine, fibrous roots and large roots;
some channels and voids filled or stained with very
dark grayish-brown (10YR 3/2) silty material from
A1l horizon; 15 percent shale chips % to 1 inch in
diameter; strongly acid; gradual, wavy boundary.
0 to 10 inches thick.

B21t—8 to 15 inches, reddish-brown (5YR 4/4) shaly silt
loam; common, coarse, faint, light yellowish-brown
(10YR 6/4) mottles; weak, fine, subangular blocky
structure; friable, slightly sticky, slightly plastic;
common, fine, fibrous roots and few, large, feeder
roots; discontinuous, slightly darker, semiglossy
clay films on ped faces, films are not prominent and
are less than 1 millimeter thick; 15 percent shale
chips % inch to 2 inches in diameter; strongly acid;
diffuse, wavy boundary. 6 to 10 inches thick.

B22t—15 to 21 inches, reddish-brown (5YR 4/4) shaly heavy
silt loam; common, coarse, faint, yellowish-brown
(10YR 5/4) mottles and few, medium, distinct, light
brownish-gray (10YR 6/2) mottles; moderate, fine
and medium, subangular blocky structure; friable,
slightly sticky, slightly plastic; discontinuous,
slightly darker, semiglossy, thin clay films on most
ped faces, nearly all sand grains stained or coated;
20 percent shale chips 1% inch to 2 inches in di-
ameter; medium acid; gradual, wavy boundary. 6
to 15 inches thick.

B3-—21 to 30 inches, dark reddish-brown (2.5YR 3/4) shaly
silt loam; massive; firm to friable and slightly brit-
tle; dark reddish-brown semiglossy films on nearly
all shale chips; 30 percent shale chips as much as
8 inches in diameter and 1 inch thick; slightly acid;
diffuse, irregular boundary. 4 to 12 inches thick.

C—30 to 45 inches, dark reddish-brown (2.5YR 3/4) very

shaly silt loam, 70 percent shale chips; shale chips

that increase in size and hardness with increasing
depth range from 1 inch to 6 inches in diameter
and from % to 1 inch in thickness: slightly acid;
diffuse, irregular boundary. 0 to 18 inches thick.

inches, dark reddish-brown (25YR 3/4), soft,
weathered shale bedrock that becomes increasingly
gard},1 less weathered, and fractured with increasing

epth.

The solum ranges from 24 to 40 inches in thickness. Devoth
to bedrock is 3% to 5 feet. In areas that are not limed,
reaction is very strongly acid to slightly acid. The content
of shale chips ranges from 5 to 20 percent.

The matrix of the A horizon is 10YR to 7.5YR in hue.

The B2 and B3 horizons are 7.5YR to 10R in hue. These
horizons are commonly shaly silt loam and silty clay loam.
The content of shale chips ranges from 5 to 45 percent and
increases with depth.

A C horizon occurs in some places.

The Reaville variants are associated with Penn, Klines-
ville, Whippany, Parsippany, and Pompton soils. They are
deeper than Penn and Klinesville soils. They have less clay
in the B horizon than Parsippany and Whippany soils and
less sand throughout than Pompton soils.

Reaville shaly silt loam, deep variant, 0 to 5 percent
slopes (ReB).—This soil is in narrow, nearly level and
gently sloping swales that extend into the uplands
within Passaic Basin in the southern part of Morris
County.

Included with this soil in mapping are small areas of
more strongly sloping soils. Also included, in places,
are areas of Penn and Whippany soils, a soil that has a
fragipan, and areas of soils that are similar to this
variant, but they have a surface layer of silt loam. Also
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included, along Glen Alpine Road northwest of New
Vernon, is an extensive area of soils that are underlain
by brown or yellowish-brown siltstone or sandstone bed-
rock and are distinctly more yellow throughout the
profile than this soil. Except for a difference in color and
depth, the moderately well drained and somewhat
poorly drained soils in this area are similar to soils in
the Reaville series.

Properties that affect the use of this Reaville deep
variant for farming and landscaping are the somewhat
poor drainage and its low position on the landscape.
These properties, along with $he silty texture, also af-
fect the use of this soil for engineering and community
development. Capability unit IIw-70.

Ridgebury Series

The Ridgebury series consists of deep, nearly level to
gently sloping, poorly drained very stony or extremely
stony soils. These soils are in shallow drainageways and
depressions on the glaciated granitic uplands in the
northwestern part of the county. They are mostly in
elongated areas along streams and watercourses. The
soils have a well-developed fragipan. They formed in
glacial till derived largely from granitic gneiss and a
small amount of micaceous gneiss and many kinds of
quartzite, sandstone, and shale.

In a representative profile the surface layer is about
9 inches thick. The upper 4 inches of the surface layer
is black gravelly loam, and the lower 5 inches is mottled,
light yellowish-brown sandy loam. The upper part of the
subsoil, to a depth of about 14 inches, is mottled, light
brownish-gray gravelly light sandy loam. The lower
part is a very firm and dense fragipan that is light
olive-brown gravelly light sandy loam to a depth of
about 26 inches and dark yellowish-brown gravelly
sandy loam between depths of 26 and 31 inches. The
upper 5 inches of the substratum is part of the fragipan
and is dark yellowish-brown gravelly sandy loam. Be-
low this the substratum to a depth of 60 inches is
varicolored, friable gravelly sandy loam.

Permeability is moderate above the fragipan and
slow in the fragipan. The soils have good workability,
stability, and compaction characteristics. They are only
slightly compressible and have low subsidence. The
water table is at or near the surface during most of
winter and in spring, and the soils are usually too wet
to work, which limits their suitability as a source of
borrow material. In low nearly level areas they are
subject to seasonal ponding and frequently remain
ponded for long periods. Roots are common and are
distributed throughout the soil above the fragipan but
are rare within or below the fragipan. The available
water capacity is moderate, but water stored below the
fragipan is generally not available for use by plants.

Nearly all the acreage of Ridgebury soils is covered
with oak, birch, ash, and elm. The soils are used mainly
for trees, State or county parks, and other similar open-
space purposes. Because of their low position, where
they receive runoff from surrounding higher areas, and
because of their high water table, the soils are natural
sites for ponds and reservoirs.
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Representative profile of Ridgebury gravelly loam in
an area of Ridgebury extremely stony loam, 3 to 10
percent slopes, in a wooded area, 300 feet southwest of
New Jersey Route No. 23 along the drainage ditch
between Kiel and Maple Lake Roads near Butler:

Al1—0 to 4 inches, black (N 2/0) gravelly loam; moderate,
fine and medium, granular structure; very friable;
many, fine, fibrous roots and large conductor roots:
20 percent gravel, cobbles, and stones; strongly
acid; clear, smooth boundary. 2 to 6 inches thick.

A3—4 to 9 inches, light yellowish-brown (10YR 6/4) heavy
sandy loam; very dark gray (5Y 3/1) organic
stains along root channels and in voids; many, fine
and medium, faint, brownish-yellow (10YR 6/6)
mottles; weak, medium, subangular blocky struc-
ture; friable; many, fine, fibrous roots and large
conductor roots; many sand grains; some ped faces

are clean and unstained; strongly acid; -clear,
smooth boundary. 0 to 6 inches thick.
B2g—9 to 14 inches, light brownish-gray (2.5Y 6/2)

gravelly light sandy loam; many, fine and medium,
distinct, yellowish-brown (10YR 5/6) mottles and
few, coarse, faint, brown (10YR 4/3) mottles; weak
and moderate, medium, subangular blocky struc-
ture; friable; common, fine, fibrous roots and small
conductor roots; grayish ped faces; black (10YR
2/1) iron and manganese stains around some
weathered pebbles and sand grains; 30 percent
gravel, cobbles, and stones, dominantly granitic
gneiss and fragments of various other kinds of
rock; medium acid; gradual, wavy boundary. 4 to
18 inches thick.

Bx1—14 to 26 inches, light olive-brown (2.5Y 5/4) gravelly
light sandy loam; many, medium, faint, light-
brownish-gray (2.5Y 6/2) and distinet, yellowish-
brown (10YR 5/6) mottles; moderate, very thick,
platy structure; very firm; few roots, where present
they are in association with the grayish color
bands; ped faces are gray colored; sand grains in
the yellowish-brown bands have semiglossy trans-
lucent coated or stained surfaces; 80 percent gravel,
cobbles, and stones, largely granitic gneiss;
strongly acid; clear, smooth boundary. 6 to 24
inches thick.

Bx2—26 to 31 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy loam; weak, very thick, platy struc-
ture; very firm; less than 2 percent very narrow
horizontal bands of yellowish-brown (16YR 5/6)
and light brownish gray (2.5Y 6/2) along struc-
tural surfaces; prominent, black-colored, man-
ganese stains around large sand grains and peb-
bles; 35 percent gravel, cobbles, and stones;
strongly acid; clear, smooth boundary. 0 to 12
inches thick.

Clx—31 to 36 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy loam; many brown (7.5YR 4/4)
and few light brownish-gray (2.5Y 6/2) mottles;
massive; very firm; 20 percent gravel, cobbles,
and stones; strongly acid; clear, smooth boundary.
0 to 18 inches thick.

C2—36 to 60 inches, varicolored yellowish-brown, dark yel-
lowish-brown, light olive-brown, and olive-brown
gravelly sandy loam in hue of 10YR and 2.5Y,
value of 4 or 5, and chroma of 4; massive; friable;
most sandy grains are clean and uncoated, but dis-
continuous general stains are in some parts of this
horizon; 35 percent coarse fragments composed of
20 percent gravel, 15 percent cobbles, and a few
stones; strongly acid.

The solum ranges from 20 to 40 inches in thickness. Depth
to the fragipan ranges from 12 to 24 inches. The fragipan
is well developed, is very firm to extremely firm, and has
platy structure or is massive. It is in the lower part of the
B horizon and commonly extends into the C horizon. The
matrix of all horizons is 10YR to 2.5Y in hue. Angular
gravel, cobbles, and stones range from 20 to 35 percent.
The content of cobbles exceeds the content of gravel in many

places. Boulders occur extensively. Low-chroma colors are
dominant in the upper part of the .B horlzon,_ and the pro-
portion of low chroma decreases with increasing depth. In
areas that are not limed, reaction ranges from very strongly
acid to medium acid. The solum ranges from gravelly
sandy loam to gravelly loam. .

Ridgebury soils are associated with Hibernia, Whitman,
Rockaway, Netcong, and Adrian soils. They have a B
horizon that has a low-chroma matrix, which Hibernia,
Rockaway, and Netcong soils lack. They do not have the
thick, black A horizon that is common in Whitman soils.
They lack the organic layers that are common in Adrian
soils.

Ridgebury very stony loam, 0 to 3 percent slopqs (RgA).
—This soil has a profile similar to the one described as
representative of the series, but the surface layer is
thicker. Included in mapping are areas of more s‘grong}y
sloping and nonstony Ridgebury soils and of Hibernia
and Whitman soils.

In many places this nearly level soil is in depressions
that receive runoff from surrounding areas, and outlets
are not available for surface water. In many places a

. thin mantle of recent alluvium has washed from sur-

rounding higher areas. The alluvium is free of coarse
fragments. The subsoil and generally the surface layer
are as much as 50 percent stones, cobbles, and gravel.
Stones on the surface are spaced 5 to 30 feet apart.
Boulders are commonly on top of and throughout the
soil.

This soil is not suited to cultivation or to community
developments unless the stones are removed and dr;m}-
age is improved. In its natural condition, the soil is
generally restricted to use as wildlife habitat or wood-
land. Because of its low position and a high water ta‘ple,
in many places the soil is used for ponds and reservoirs.
Capability unit VIIs-38.

Ridgebury extremely stony loam, 3 to 10 percent
slopes (RIB).—This soil has the profile described as rep-
resentative of the series. Included in mapping are small
areas of Hibernia soils, less stony and less sloping
Ridgebury soils, and Whitman soils.

This gently sloping soil is at the base of slopes, where
it receives runoff and seepage from higher areas. Unless
the areas are protected, the hazard of erosion is mod-
erate but inasmuch as most areas are wooded, erosion
is only a slight hazard. Stones in the soil interfere with
the use of farming equipment, excavating, and logging
operations. They are spaced less than 5 feet apart.

This soil is not suited to cultivation. It is better suited
to woodland and wildlife than to other uses. It has
limitations for community development. Capability unit
VIlIs-38.

Riverhead Series

The Riverhead series consists of well-drained, nearly
level to strongly sloping gravelly soils. These soils are
generally on undulating outwash terraces and plains
and in valleys and basins within and near the granitic
highlands. They are also on small isolated moraines.
The soils formed in sandy and gravelly outwash derived
mainly from granitic material that contains a small
amount of shale, sandstone, quartzite, and conglom-
erate.
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In a representative profile the surface layer is very
dark grayish-brown gravelly sandy loam about 2 inches
thick. The upper 6 inches of the subsoil is dark-brown
gravelly sandy loam. Below this, the subsoil is yellowish-
brown gravelly sandy loam about 20 inches thick. The
substratum to a depth of 60 inches is very friable to
loose, yellow and very pale brown gravelly loamy sand
and loamy sand.

Permeability is moderately rapid, and available water
capacity is moderate. Depth to the water table is more
than 10 feet. Where these soils are used for construc-
tion, the material is workable and compacts well under
a wide range of moisture conditions. The soils are
slightly compressible. They are underlain by loose, un-
weathered, stratified and sorted sand and gravel, which
is rapidly permeable. The soils are a source of sand,
gravel, and fill.

Nearly level and gently sloping Riverhead soils are
suited to corn, small grain, hay, and most specialty
crops grown in the county. More sloping Riverhead soils
are generally wooded. The common trees are white,
black, and red oaks; beech; maple; hickory; and ash.
Most Riverhead soils are used for urban developments.

Representative profile of Riverhead gravelly sandy
loam, 3 to 8 percent slopes, in a gravel pit, 50 feet east
of Berkshire Valley Road, 1 mile south of Woodstock:

Al1—0 to 2 inches, very dark grayish-brown (10YR 3/2)
gravelly sandy loam; moderate, medium, granular
structure; friable; 15 percent gravel and 5 percent
cobbles, mostly fresh granitic material; pebbles
and sand grains are mostly uncoated except for
dark organic stains; very strongly acid; clear, wavy
boundary. 1 to 3 inches thick.

B1—2 to 4 inches, dark-brown (7.5YR 4/4) gravelly sandy
loam; very weak, medium, subangular blocky struc-
ture parting to moderate, fine, granular; very fri-
able; 15 percent gravel and 5 percent cobbles; very
's;;cll_'olr{lgly acid; clear, wavy boundary. 0 to 6 inches

ick.

B21—4 to 8 inches, dark-brown (7.5YR 4/4) gravelly sandy
loam; weak, medium, subangular blocky and mod-
erate, fine, granular structure; friable; gravel and
sand grains have a very thin translucent coating
or stain of silt and clay; 15 percent gravel and few
cobbles; very strongly acid; abrupt, wavy bound-
ary. 4 to 16 inches thick.

B22—8 to 28 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; massive; friable or very friable; 30
percent gravel and cobbles; most sand grains are
clean, bridges are absent except in perched mounds
on top of Jarger pebbles; very stronely acid; dif-
fuse, wavy boundary. 4 to 24 inches thick.

IIC1—28 to 33 inches, yellow (10YR 7/6) gravelly loamy
sand; massive; very friable: 20 percent gravel and
cobbles; discontinuous coatings or stains on top
of pebbles, most sand grains are clean; very
strongly acid; gradual, wavy boundary. 0 to 6
inches thick.

IIC2—33 to 60 inches, very pale brown (10YR 7/4), pale-
yellow (2.,5Y 7/4), and yellow (2.5Y 7/6) loamy
sand; single grained; loose; 10 percent gravel;
pebbles and sand grains are clean and uncoated;
strongly acid.

The solum ranges from 24 to 36 inches in thickness. Depth
to bedrock is more than 10 feet. Coarse fragments make up
5 to 15 percent of the A horizon and the upper part of the
B horizon and 5 to 40 percent of the C horizon. In areas
that are not limed, reaction ranges from strongly acid to
very strongly acid throughout. Pebbles and sand grains
derived mostly from granitic gneiss and are dominantly
feldspar, quartz, and a small amount of darker colored

ferromagnesian mineral. In addition, some sandstone,
quartzite, shale, and conglomerate pebbles and sand grains
are present. In the eastern part of Morris County, the soils
contain a high proportion of red and brown shale and fine-
grained traprock fragments. In this area the soils have a
slightly higher proportion of medium and fine sand and are
likely to have pockets, lenses, or strata of silty or very fine
sandy material in the C horizon. )

The Al and Ap horizons are 10YR or 7.5YR in hue, 3 or
4 in value, and 2 or 3 in chroma. .

The B horizon ranges from 10YR to 7.5YR in hue, 4 to 6
in value, and 4 to 6 in chroma. This horizon is mainly sandy
loam or gravelly sandy loam, but it ranges to loamy sand
in the B3 horizon. In some places there is no B3 horizon.
The lower boundary of the B2 horizon is wavy and has
tongues, 4 to 8 feet apart, that extend as much as 10 inches
into the underlying B3 or C horizon. .

The IIC horizon is loose, mostly unweathered, stratified
gravel and sand. L.

Riverhead soils are associated with Otlsvﬂle., Rockaway,
Edneyville, Parker, Pompton, Boonton, Parsippany, and
Whippany soils. They are not so sandy as Otisville soils.
Riverhead soils are underlain by sorted and stratified sedi-
mentary deposits, but Rockaway soils are underlain by gla-
cial till and Parker and Edneyville soils by weathered
residuum. Riverhead soils lack the mottles that are common
in Pompton and Boonton soils. Tl_'xey are not so fine textured
as Parsippany and Whippany soils.

Riverhead gravelly sandy loam, 0 to 3 percent slopes
(RmA).—This =oil is on wide terraces in valleys.and on
knolls on broad, low outwash plains. Included in map-
ping are small areas of Pompton and ereakness soils,
both of which have poor drainage. Also 1n_c1uded, near
Succasunna and Kenvil, are areas of a soil that has a
high proportion of medium sand, no gravel, and a
yellowish-red subsoil. ) )

Properties of this soil that affect its use for farming
and landscaping are its moderately coarse texture, t}}e
content of gravel and cobbles, the moderately rapid
permeability, and the moderate avallablq water ca-
pacity. For high-value crops, irrigation is generally
beneficial. This soil is a source of sand, gravel, and
borrow material for road fill and embankments. Capa-
bility unit I-7.

Riverhead gravelly sandy loam, 3 to 8 percent slopes
(RmB).—This soil has the vrofile described as representa-
tive of the series. Included in mapping are small areas
of Otisville and Pompton soils, both of which have poor
drainage. Also included, near Succasunna and Ker}vﬂ,
are areas of a soil that has a high proportion of medium
sand, no gravel, and a yellowish-red subsoil.

This soil is suited to small grain, corn, hay, pz}sture,
and most specialized vegetable crops grown in the
county. Deep-rooted, drought-resistant plants, such as
alfalfa, Ladino clover, orchardgrass, and bromegrass
are suitable. This undulating soil has a moderate hazard
of erosion. Conservation practices that have been used
to reduce erosion include crop rotation, contour culti-
vation, and stripcropping. Irrigation is generally bene-
ficial for high-value crops. Limitations are few for most
community development. This soil is a source of sand,
gravel, and borrow material for road fill and embank-
ments. Capability unit ITe-7.

Riverhead gravelly sandy loam, 8 to 15 percent slopes
(RmC).—This soil has more complex slopes than gently
sloping Riverhead soils. Included in mapping are small
areas of Otisville and Rockaway soils. Also included,
near Succasunna and Kenvil, are areas of a soil that
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has a high proportion of medium sand, no gravel, and a
yellowish-red subsoil.

The main properties of this soil that affect its use are
strong slopes, moderately coarse texture, content of
gravel and cobbles, moderately rapid permeability,
moderate available water capacity, and a moderately
high hazard of erosion.

This soil is suited to small grain, hay, and pasture,
but it has limitations to use for corn and specialized
crops. Conservation practices that help to reduce ero-
sion include using crop rotation, contour cultivation,
stripcropping, and diversions. In places steepness of
slope is a limitation for community development. Capa-
bility unit IIIe-7.

Riverhead Variant

The Riverhead variant consists of deep, nearly level
to gently sloping, well-drained soils on gently rolling
terraces along the Muscenetcong and South Branch of
the Raritan River. These soils formed in sorted and
stratified gravelly loamy sand that derived mostly from
granitic material that contains various kinds of rock
fragments, including limestone. In most places common
cobbles and less than 1 percent stones and boulders are
scattered on the surface and throughout the soil.

In a representative profile the surface layer is dark
grayish-brown gravelly sandy loam about 10 inches
thick. To a depth of about 30 inches, the subsoil is
strong-brown gravelly sandy loam. Below this the sub-
soil, to a depth of about 38 inches, is dark-brown and
yellowish-brown gravelly loamy sand. The substratum
to a depth of 66 inches is yellowish-brown and dark
yellowish-brown gravelly loamy sand.

Permeability is moderately rapid, and available water
capacity is moderate. These soils have good workability,
stability, and compaction characteristics; low compres-
sibility ; and low subsidence. Depth to the water table
is related to the elevation above the stream, generally
6 to 10 feet.

Areas of the Riverhead variant are used for truck
crops, dairying, and general farming. Most areas, such
as those near Hackettstown, are idle or are used for
commercial and residential purposes. The native vegeta-
tion is oak and hickory. Nearly level to gently sloping
areas of the Riverhead variant are suitable for in-
tensive and general farming, but they are limited for
crops because of moderate available water capacity and
high rate of leaching of added fertilizer. Good drainage,
ease of excavation, and grading make them suitable for
community developments. The cobbles and stones in a
few places affect landscaping and grading.

Representative profile of Riverhead gravelly sandy
loam, neutral variant, 2 to 8 percent slopes, in a pasture,
500 feet southwest of Flocktown-Naughright Road, 70
feet south of the Central Railroad of New Jersey’s
tracks, in the community of Naughright:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2)
gravelly sandy loam; weak, thick, platy struecture
parting to moderate, medium, granular; very
friable, nonsticky, nonplastic; many fine, fibrous
roots; 25 percent gravel and cobbles, mostly gra-
nitic gneiss, shale, or weathered limestone and a

smaller quantity of quartzite, sandstone, and chert;
strongly acid; abrupt, smooth boundary. 6 to 10
inches thick.
to 18 inches, strong-brown (7.5YR 5/6) gravelly
sandy loam; weak; medium, subangular blocky
structure; friable, nonsticky, nonplastic; many,
fine, fibrous roots; 25 percent gravel and cobbles,
mostly granitic gneiss, shale, or weathered lime-
stone and a smaller quantity of quartzite, sand-
stone, and chert; medium acid; gradual, wavy
boundary. 4 to 10 inches thick.
to 30 inches, strong-brown (7.5YR 5/6) gravelly
sandy loam; weak, medium, subangular blocky
structure; friable, slightly sticky, nonplastic; com-
mon, fine, fibrous roots; 30 percent gravel and cob-
bles, mostly granitic gneiss, shale, and weathered
limestone and a smaller amount of quartzite, sand-
stone, and chert; medium acid; clear, wavy bound-
ary. 8 to 18 inches thick.

B3—30 to 38 inches, dark-brown (7.5YR 4/4) and yellowish-
brown (10YR 5/6) gravelly loamy sand; single
grained; nonsticky, nonplastic; few fibrous roots;
30 percent gravel and cobbles, mostly granitic
gneiss, shale, and limestone and a smaller amount
of quartzite, sandstone, and chert; most sand grains
are stained with translucent dark brown or yel-
lowish brown; slightly acid; gradual, wavy bound-
ary. 4 to 12 inches thick.

C—38 to 66 inches, nearly equal parts of yellowish-brown
(10YR 5/6) and dark yellowish-brown (10YR 4/4)
gravelly loamy sand and a sprinkling of light and
dark sand grains; single grained; nonsticky, non-
plastic; 45 percent gravel and cobbles, mostly gra-
nitic gneiss, shale, and limestone and a smaller
quantity of various other rock types; neutral; cal-
careous sand grains and pebbles.

The solum ranges from 24 to 40 inches in thickness.
Coarse fragments make up 10 to 35 percent of the A and B
horizons and 10 to 50 percent of the C horizon. Granitic
gneiss is dominant, but limestone chips also occur. In a
few places sandstone, quartzite and shale are nearly as
abundant as granitic gneiss. In areas that are not limed,
reaction is strongly acid in the A horizon but is neutral
within a depth of 40 inches.

The Al and Ap horizons are dark brown (7.5YR 3/2)
to dark grayish brown (10YR 4/2) and range from 2 to 10
inches in thickness. Where the A horizon has a value of 3,
it is generally 2 to 4 inches thick.

The B horizon is brown (7.5YR 4/4) to yellowish brown
(10YR 5/6). In many places it contains slightly more clay
than the A horizon.

The C horizon reflects the color of individual sand grains
in a salt and pepper pattern. The overall appearance is
yellowish brown (10YR 5/6) to dark yellowish brown
(10YR 4/4). This horizon is stratified very gravelly sand
to gravelly loamy sand.

The Riverhead variants are associated with Bartley,
Pompton, and Turbotville soils and Alluvial land. They do
not have the low-chroma mottles that are common in Pomp-
ton soils. They lack the fragipan that is common in Bartley
and Turbotville soils. They occupy positions on the land-
scape that are above the normal flood levels that occur on
Alluvial land.

Riverhead gravelly sandy loam, neutral variant, 2 to
8 percent slopes (RnB).—This soil is on wide terraces in
limestone valleys. Included in mapping are small areas
of steeper soils and Pompton and Bartley soils.

This soil is suited to general and dairy farming.
Deep-rooted, drought-resistant plants, such as alfalfa,
orchardgrass, and bromegrass, are suitable. For inten-
sive specialized crops and golf fairways, irrigation is
beneficial. This soil is well suited to community develop-
ment. The substratum of this soil is rapidly permeable
and is underlain by open-jointed or fractured limestone
bedrock. If this soil is used for onsite disposal of sewage

B1—10

B2—18
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or indl.lgtrial waste, groundwater pollution is a hazard.
Capability unit ITe-17.

Rockaway Series

The Rockaway series consists of deep, gently sloping
to very steep, well drained and moderately well drained
soils on uplands. These soils have a moderately de-
veloped fragipan. They formed in sandy loam glacial
till that contains various kinds of rock but is mainly
granitic material.

In a representative profile the surface layer is very
da}'k grayish-brown cobbly sandy loam about 8 inches
thick. The upper part of the subsoil is strong-brown
gravelly sandy loam about 12 inches thick, and the
lower part is a fragipan of mottled, strong-brown, firm
and brittle gravelly sandy loam about 16 inches thick.
The upper 4 inches of the substratum is part of the
fragipan and is pale-brown, very firm gravelly sandy
1oam. Below this the substratum to a depth of 60 inches
is pale-brown, loose gravelly sandy loam that contains
stones and cobbles.

Permeability is moderate above the fragipan and
slow in the fragipan. These soils have good workability,
stability, and compaction characteristics; low compres-
sibility; and low subsidence. In places the removal of
stones and boulders is needed if these soils are used
for embankments and subgrade and as homesites. In
many places water perches on top of the fragipan moves
laterally as seepage, particularly in winter, early in
spring, and after heavy rains. Above the fragipan,
roots can penetrate easily and are distributed through-
out the profile, but the fragipan restricts penetration of
roots. Available water capacity is moderate to low, and
water stored below the fragipan is generally not avail-
able for use by plants.

Coarse fragments, shallow root zone, moderate to low
available water capacity, and irregular topography
restrict the use of these soils for cultivated crops and
pasture. Extensive areas of Rockaway soils are wood-
land. They support oak, hickory, birch, yellow-poplar,
ash, basswood, elm, and some hemlock. These soils are
well suited to white pine, which has been planted in
some abandoned fields. If these soils are used for com-
munity development, water is likely to seep along the
top of the fragipan into the foundations of houses and
roads and to the surface of road cuts and steep banks.
On steeper slopes erosion during and after construction
is a hazard. In places cobbles, stones, and boulders inter-
fere with grading and landscaping. Boulders are partic-
ularly difficult to move, but they have been used for
landscaping and for other esthetic purposes. Poor drain-
age is generally not a limitation for farming or for
community development, but for special or intensive
uses, seepage water needs to be intercepted.

Representative profile of Rockaway cobbly sandy
loam in an area of Rockaway very stony sandy loam, 3
to 15 percent slopes, 1,000 feet west of Howard Boule-
vard along a road cut 1,000 feet south-southwest of Mt.
Arlington Township School:

02—1 inch to 0, very dark grayish-brown (10YR 3/2) de-

composed plant material; 5 percent stones and cob-
bles, mostly granitic gneiss.

A1—0 to 4 inches, very dark grayish-brown (10YR 3/2)
cobbly sandy loam; weak, fine and medium, gran-
ular structure; very friable; nearly all sand grains
and peds have dark organic stains on surface; 20
percent gravel and cobbles, 3 percent stones; very
strongly acid; gradual, wavy boundary. 1 to 3
inches thick.

A3—4 to 8 inches, nearly equal proportions of very dark
grayish-brown (10YR 3/2) and strong-brown
(7.5YR 5/6) cobbly sandy loam; weak, fine and
medium, subangular blocky structure; friable; very
dark grayish-brown material extends along root
channels and voids to the bottom of this horizon;
25 percent gravel and cobbles, 3 percent stones;
very strongly acid; gradual, wavy boundary. 3 to 6
inches thick.

B21t—8 to 12 inches, strong-brown (7.5YR 5/6) gravelly
heavy sandy loam; moderate, medium, subangular
blocky structure; friable to slightly firm; 30 percent
gravel, cobbles, and stones, largely granitic gneiss
and red conglomerate; most sand grains have thin
glossy stains or films; thin, discontinuous, glossy
clay films on ped faces are slightly redder than
matrix; very strongly acid; clear, irregular bound-
ary. 3 to 10 inches thick.

B22t—12 to 20 inches, strong-brown (7.5YR 5/6) gravelly
sandy loam; moderate, medium, subangular blocky
structure; friable to slightly firm; thin discontin-
uwous clay films on some ped faces; 20 percent
gravel, cobbles, and stone; very strongly acid; clear,
wavy boundary. 6 to 12 inches thick.

Bx—20 to 36 inches, strong-brown (7.5YR 5/6) gravelly
sandy loam; common, medium, faint, brown (75YR
5/4) and reddish-brown (5YR 5/4) mottles; strong,
very thick, platy structure; firm, brittle; very thick,
reddish-brown (5YR b5/4), discontinuous, glossy
films on horizontal surfaces and in voids; 30 percent
gravel, cobbles, and stones; very strongly acid;
clear, wavy boundary. 6 to 18 inches thick.

C1x—36 to 40 inches, pale-brown (10YR 6/3) gravelly light
sandy loam; massive; very firm, very compact,
slakes rapidly in water; 35 percent gravel, cobbles,
and stones; very strongly acid; diffuse, wavy
boundary.

C2__40 to 60 inches, pale-brown (10YR 6/3) gravelly light
sandy loam; single grained; loose; 45 percent
gravel, cobbles, and stones; very strongly acid.

The solum ranges from 30 to 40 inches in thickness. Depth
to the top of the fragipan ranges from 18 to 30 inches, and
thickness of the fragipan ranges from 12 to 28 inches. In
many places the fragipan extends into the C horizon. Depth
to bedrock is 10 feet or more. Angular or rounded pebbles,
cobbles, stones, and large boulders are scattered over the
surface and throughout the profile in most places. These
coarse fragments make up 10 to 35 percent of the solum
and as much as 50 percent of the C horizon. They are mostly
granitic gneiss, but in many places they include a large
proportion of red quartzite, traprock, sandstone, and a num-
ber of other rocks. In areas that are not limed, reaction
is very strongly acid to strongly acid throughout.

The A horizon is 10YR to 7.5YR in hue, 3 or 4 in value,
and 2 or 3 in chroma. It ranges from sandy loam to loam
and their gravelly analogs. In places it is very stony and
extremely stony.

The B horizon ranges from brown to strong brown. It is
75YR to 10YR in hue, 4 or 5 in value, and 6 to 8 in chroma.
It is commonly gravelly sandy loam but ranges to gravelly
loam in some subhorizons. In most places some faint mot-
tles occur, especially in the upper part of the fragipan. The
mottles are 5YR to 7.5YR in hue, 4 or 5 in value, and 3 to 8
in chroma. Structure is commonly moderate or strong,
medium or coarse, subangular blocky and moderate or
strong, thick or very thick, platy.

The color of the C horizon is difficult to determine, because
of multicolored sand grains. The sand grains are yellowish
red, brown, strong brown, light gray, and black. They have
the appearance of salt and pepper, but the overall color is
pale brown. The C horizon ranges from gravelly loamy
sand to gravelly sandy loam.
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Rockaway soils are near Hibernia, Ridgebury, Netcong,
Riverhead, and Otisville soils. They do not have the distinct
and prominent, high- and low-chroma mottles that are com-
mon in Hibernia soils. They do not have the low-chroma
matrix color of Ridgebury soils. Rockaway soils have a
fragipan, which Netcong, Riverhead, and Otisville soils lack.

Rockaway gravelly sandy loam, 3 to 8 percent slopes
(RoB).—This soil has a profile similar to the one described
as representative of the series, but it has fewer stones
on the surface and in the profile. The subsoil and the
substratum are nearly 30 percent stones, cobbles, and
boulders.

Included with this soil in mapping are areas of more
strongly sloping or less sloping Rockaway soils, more
stony Rockaway soils, and Hibernia and Neteong soils.

Runoff is moderate, and the hazard of erosion is
slight. Available water capacity is moderate.

In cultivated areas practices are needed to control
runoff and erosion. Suitable conservation practices
include use of cover and sod crops, cultivating on the
contour, stripcropping on the longer slopes, and remov-
ing stones. In areas used for community development,
establishing lawns or other plant cover early during
development and breaking the longer slopes with diver-
sions or streets are recommended. Boulders or stones
encountered when excavating for foundations or road
cuts make excavation difficult in some areas, and dis-
posal of the boulders and stones is a problem. Capa-
bility unit ITe-5.

Rockaway gravelly sandy loam, 8 to 15 percent slopes
(RoC).—This gently rolling soil has a profile similar to
the one described as representative of the series, but
the surface layer is less stony. The subsoil is about 30
percent coarse fragments.

Included with this soil in mapping are areas of
Hibernia and Netcong soils, more strongly sloping or
less sloping Rockaway soils, and stony and very stony
Rockaway soils.

Runoff is rapid, and the hazard of erosion is mod-
erate. Available water capacity is moderate to low.

This soil is suited to general crops and hay. If this
soil is farmed, conservation practices are needed to
control runoff, reduce erosion, and provide good growth
of crops. Suitable practices are contour stripcropping,
constructing diversions, and growing sod or close-grow-
ing crops in a rotation. In areas used for community
developments, growing a temporary grass cover to
protect cleared areas prior to rough grading and land-
scaping, establishing lawns and other plant cover early
dpring the development, breaking slopes with diver-
sions or cross streets, and constructing temporary or
permanent desilting basins are suitable practices to
help control runoff and to reduce erosion. Capability
unit IlIe-5.

Rockaway very stony sandy loam, 3 to 15 percent
slopes (RpC).—This gently roliing soil has the profile de-
scribed as representative of the series. About 3 percent
of the surface is covered by stones and a few boulders.
The subsoil and substratum are nearly 30 percent
coarie fragments. Stones on the surface are 5 to 30 feet
apart.

Included with this soil in mapping are small areas of
less stony and less sloping Rockaway soils, Hibernia

soils, and other soils that lack a fragipan and that have a
thinner surface layer and subsoil than this Rockaway
soil. Also included are many areas of soils that have
small outcrops of bedrock that are difficult to distin-
guish from the large boulders. On Greenpond Mountain
there is about 400 acres of soils that are similar to
this Rockaway soil, but they have a high proportion of
siliceous minerals, are redder, contain red quartzite
coarse fragments, and are underlain by red quartzite
bedrock.

Runoff is moderate, and the erosion hazard is mod-
erate. The available water capacity is low.

This soil is suited to pasture, trees, recreation, and
open-space activities. If this soil is used for community
developments, boulders and stones encountered during
excavation and grading make excavation difficult and
commonly their disposal is a problem. In addition, seep-
age along the top of the fragipan is likely to enter
foundations or deep cuts. To control runoff and erosion,
most builders adapt their developments to the terrain
and use the slopes, stones, and boulders in their land-
scaping plans. Growing a temporary grass cover to
protect cleared areas prior to rough grading and land-
scaping, establishing lawns and other plant cover early
during development, and breaking slopes with diver-
sions or cross streets are recommended practices to
help control runoff and erosion. Interceptor and founda-
tion drains to carry away seepage are also effective.
Capability unit VIs-19.

Rockaway extremely stony sandy loam, 15 to 25 per-
cent slopes (RrD).—This soil has a profile similar to the
one described as representative of the series, but it
contains more stones. Stones and boulders cover 10
percent of the surface and are 5 to 30 feet apart. In
places bedrock crops out. The subsoil is nearly 30
percent coarse fragments.

Included with this soil in mapping are areas of less
stony Rockaway soils and of gently rolling Rockaway
extremely stony sandy loam. Also included, in the
vicinity of Stevens State Park, are soils that are neutral
or alkaline in reaction at a depth of about 50 inches,
and they contain limestone fragments throughout. On
Greenpond Mountain there are soils that are similar
to this Rockaway soil, but they have a high proportion
of siliceous minerals, are redder, and are underlain by
red quartzite bedrock.

Runoff is rapid, and the erosion hazard is severe.
The available water capacity is low. If this soil is used
for community development, seepage along the top of
the fragipan is likely to enter excavations or flow over
the surface of steep cuts.

This soil is suited to woodland, recreation, and open-
space activities (fig. 11). If it is used for community
developments, stones, boulders, or bedrock encountered
during excavation or grading are likely to make it very
difficult to achieve the desired grade and depth of ex-
cavation. In addition, disposal of the coarse fragments
uncovered during excavation is commonly a problem.
Most builders adapt their development and landscaping
plans to the topography, taking into account the slopes,
stones, and boulders. Use of sequential clearance and
development, division of long slopes by use of diver-
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Figure 11.—Ski slope on Rockaway extremely stony sandy loam, 15 1o 25 percent <lopes.

sions or cross streets, and use of temporary or perma-
nent sedimentation basins are beneficial in controlling
erosion, runoff, and sedimentation. Interceptor drains at
the top of cuts and foundation drains are effective in
carrying away seepage. Capability unit VIIs-22.

Rockaway-Rock outcrop complex, 3 to 15 percent
slopes (RsC).—This complex is 65 to 90 percent Rockaway
soils and 10 to 35 percent Rock outerop. The Rockaway
soils are extremely stony and bouldery. Nearly 30 per-
cent of the profile is gravel, cobbles, and other loose
coarse fragments.

Included with this complex in mapping are a few
small areas of Hibernia soils and less stony Rockaway
soils. Included in places where slopes are more strongly
sloping are short, low rock escarpments.

Runoff is moderately rapid, and the erosion hazard
is moderate. Available water capacity is low.

This complex is used mainly as woodland, for recrea-
tion, and for open-space activities. The outcrops of
bedrock and the high proportion of very coarse frag-
ments are likely to interfere with excavation or grading
for community developments. In addition, seepage
along the top of the fragipan is likely to enter founda-
tions or deep cuts, causing drainage problems or making
slopes unstable. To help control runoff and erosion,
most developers fit their developments to the terrain
and use the slopes, stones, and boulders in their land-
scaping plans. If extensive areas are cleared during
construction, use of temporary cover or early establish-
ment of lawns is recommended. Interceptor drains at
the top of cuts and foundation drains are effective in
carrying away seepage. Capability unit VIIs-22.

Rockaway-Rock outcrop complex, 15 to 25 percent
slopes (RsDI.—This complex is 50 to 75 percent Rockaway

soils and 25 to 50 percent Rock outerop. The Rockaway
soils are extremely stony and bouldery.

Included with this complex in mapping are areas of
less sloping and less stony Rockaway soils. Also in-
cluded are many areas that have short, low bedrock
escarpments.

Runoff is rapid, and the hazard of erosion is mod-
erately severe in cleared areas. The available water
capacity is low. Also, seepage along the top of the
fragipan is likely to enter excavations or flow over the
surface in steep cuts.

The soils in this complex are used mainly as wood-
land, for recreation, and for open-space activities. Use
of this complex for community development is gen-
erally restricted to widely spaced, specially selected
residential sites between the rock outerops. Stones,
boulders, and bedrock encountered when excavating or
grading for building foundations or road subgrades
make it difficult to achieve the desired grade and depth
of excavation. Disposal of the coarse fragments uncov-
ered during excavation is commonly a problem. If
large tracts are developed, sequential clearing and de-
veloping, dividing long slopes by use of diversions or
cross streets, and using temporary or permanent sedi-
mentation basins help to control erosion, runoff, and
sedimentation. Interceptor drains at the top of cuts
and foundation drains are effective in carrying away
seepage. Rock outcrops are so numerous that they limit
the alternatives for the vertical and horizontal align-
ment of streets and driveways and for the location of
houses and other structures. Capability unit VIIs-22.

Rockaway-Rock outcrop complex, 25 to 45 percent
slopes (RsE).—This complex is 60 to 80 percent Rockaway
soils and 20 to 40 percent Rock outcrop. The subsoil
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and the substratum of the Rockaway soils are nearly
30 percent coarse fragments. Slopes are mainly 25 to 30
percent in most areas, but in some areas slopes are as
much as 45 percent.

Included with this complex in mapping are areas of
more gently sloping Rockaway extremely stony sandy
loam and less stony Rockaway soils.

Runoff is rapid, and the hazard of erosion is severe.
The available water capacity is low.

The soils in this complex are not suitable for farming.
Limitations for wood crop production and harvesting
are severe. This complex is suited mainly to recreation
and to wildlife habitat. Limitations for most community
developments are severe. Capability unit VIIIs-23.

Rock Outcrop

Rock outcrop (Rt) consists of Green Pond Conglom-
erate escarpment associated with Green Pond Moun-
tain, including a small area of rubble at the base of the
escarpment. These areas are mostly rock and have no
value for farming and little value for trees. They have
some value for wildlife habitat and have potential for
such recreational purposes as open space and hiking
trails that have scenic overlooks. Capability unit VIIIs-
23.

Rock outcrop-Rockaway complex, steep (RvF).—This
land type is about 50 to 90 percent outcrops of bedrock
and 10 to 50 percent mostly extremely stony Rockaway
soils. Slopes range from 25 to 35 percent. The depth to
bedrock varies from a few inches to 6 feet or more
within a very short horizontal distance. Most of the
area is shallow over bedrock. Granitic gneiss is the
dominant kind of bedrock. On Green Pond Mountain
red quartzite and conglomerate bedrock are common.

This mapping unit has such a high proportion of
Rock outerop and is so steep and so extremely stony
that it is not suited to farming or to pasture. It is
poorly suited to trees and to community development.
Capability unit VIIIs-23.

Turbotville Series

The Turbotville series consists of deep, nearly level
to gently sloping, somewhat poorly drained soils in
waterways, in depressions on broad nearly level areas,
and on terraces in the major valleys of the southwestern
part of the county. These soils have a moderately de-
veloped fragipan. They formed in glacial till or stream
deposits that were derived mainly from granitic ma-
terial that contains a small amount of other rocks,
including limestone. They are underlain by material
weathered mostly from limestone bedrock, but in places
there is a small amount of gneiss and other material.
Granitic coarse fragments decrease with increasing
depth. Some angular or rounded granitic gravel, cob-
‘bles, and stones are in the upper part of the soils.

In a representative profile the surface layer is dark-
brown loam about 3 inches thick. The subsurface layer
is yellowish-brown loam about 5 inches thick. The
upper part of the subsoil is mottled, strong-brown
heavy loam about 12 inches thick. The middle part of

the subsoil is an extremely firm fragipan of variegated
strong-brown, light yellowish-brown, and light-gray
loam about 16 inches thick. The lower part of the sub-
soil is about 14 inches of strong-brown and browr} loam.
The substratum, between depths of 50 and 96 inches,
is strong-brown and yellowish-brown gravelly fine
sandy loam. Limestone bedrock is at a depth of 96
inches.

Permeability is moderate above the fragipan and
slow in the fragipan. The available water capacity is
moderate. In their natural condition these soils are
wet during winter and early in spring. Depth to the
seasonal high water table is about 14 foot to 114 feet.
In places after heavy rains, water ponds on these soils
for several days. The fragipan restricts penetration of
roots, and water stored below the fragipan is generally
not available for use by plants.

Wetness restricts the choice of crops and the timing
of farming practices on Turbotville soils. The native
vegetation is pin oak, elm, and maple. If this soi[ is
used for improved pasture and cultivated crops, im-
provement of drainage is necessary. Drainage diver-
sions, interceptor drains, and spot drainage are effec-
tive. A seasonal high water table and lateral seepage
of water on top of the fragipan are the main limitations
for community development. In addition, the possible
presence of open-jointed fractured limestone bedrock
is a pollution hazard for onsite disposal of sewage.

Representative profile of Turbotville loam, 3 to 8
percent slopes, in a wooded area, 2,000 feet south of
West Morris Regional High School and 2,000 feet east
of Bartley Road:

A1—0 to 3 inches, dark-brown (10YR 4/3) loam; weak, fine,
granular structure; very friable; many roots; 5 per-
cent angular pebbles and cobbles, less than 1 per-
cent stones, mainly granitic, and a few fragments
of sandstone and quartzite; medium acid; gradual,
wavy boundary. 1 to 3 inches thick.

A2—3 to 8 inches, yellowish-brown (10YR 5/8) loam; weak,
medium, subangular blocky structure; friable; com-
mon roots; 5 percent pebbles, cobbles, and stones,
mainly granitic, and a few fragments of sandstone,
quartzite, and weathered limestone; medium acid;
gradual, wavy boundary. 0 to 8 inches thick.

B2t—8 to 20 inches, strong-brown (7.5YR 5/6) heavy loam;
few, fine, distinct, light-gray (10YR 7/2) mottles
and few, fine, faint, strong-brown (7.5YR 5/8)
mottles; moderate, medium, subangular blocky
structure; friable; common roots in upper part,
fewer with increasing depth; patchy clay films on
faces of some peds redder than ped matrix; bridges
between sand grains; 8 percent pebbles, cobbles,
and stones, mainly granitic; fragments of limestone
increase with increasing depth; medium acid; clear,
wavy boundary. 10 to 26 inches thick.

Bx—20 to 36 inches, variegated strong-brown (7.5YR 5/8),
light yellowish-brown (10YR 6/4), and light-gray
(10YR' 7/2) loam; weak, very coarse, prismatic
structure; extremely firm; patchy clay films on
faces of peds but very thick glossy coatings in
pores; 8 percent pebbles, cobbles, and stones,
mainly granitic but also a significant amount of
weathered fragments of limestone; medium acid;
gradual, wavy boundary. 10 to 30 inches thick.

B3—36 to 50 inches, strong-brown (7.5YR 5/8) and brown
(7.5YR 5/4) light loam; massive; friable; 12 per-
cent angular pebbles and cobbles, mostly granitic
material, more limestone in the lower part; neutral;
clear, wavy boundary. 0 to 24 inches thick.
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IIC—50 to 96 inches, strong-brown (7.5YR 5/6) and yel-
lowish-brown (10YR 5/6) gravelly fine sandy loam;
massive; friable; 15 percent angular pebbles of
limestone; mildly alkaline; abrupt, wavy boundary.
10 to 50 inches thick.

R—96 inches, thinly bedded, hard, impure, gray limestone
bedrock.

The solum ranges from 40 to 60 inches in thickness.
Depth to the fragipan ranges from 20 to 36 inches, and
depth to bedrock is 5 to 8 feet or more. In most places the
contact of the granitic gneiss drift in the upper part of the
profile with the weathered limestone in the lower part of
the profile is ill defined. In some places where the drift is
very thin, a major part of the solum consists of material
formed in material weathered from limestone. In other
places the upper material is so thick that the solum includes
material weathered from limestone. The content of angular
pebbles and cobbles ranges from 5 to 20 percent, and scat-
tered stones are in some places. In areas that are not limed,
reaction is medium acid near the surface and neutral to
mildly alkaline in the lower part. In areas that are limed,
reaction is less acid near the surface.

The A horizon is 10YR in hue, 3 or 4 in value, and 2 to 3
in chroma.

The matrix of the B horizon is 4 or 5 in value and 6 to 8
in chroma. High-chroma mottles are 5YR or 7.5YR in hue,
5 or 6 in value, and 6 to 8 in chroma. Low-chroma mottles
are 7.5YR or 10YR in hue, 6 to 7 in value, and 1 to 3 in
chroma. Depth to mottles ranges from 10 to 18 inches. This
horizon ranges from heavy loam to clay loam or silty clay
loam. In most places it has moderate, medium, subangular
blocky structure above the fragipan and weak, very coarse,
prismatic; weak, very thick, platy; or weak, very coarse,
prismatic with massive interiors in the fragipan. The B
horizon ranges from friable above the fragipan to firm or
extremely firm in the fragipan. The coarse fragments range
from almost completely granitic gneiss in the upper part to
largely limestone chips in the lower part.

The C horizon has value of 4 or 5 and chroma of 6 to 8.
In some places isolated spots or speckles of high chroma
are in a lower chroma matrix. These bright spots are small
chips of highly weathered limestone. This horizon is loam
to sandy loam and their gravelly analogs.

Turbotville soils are associated with Washington, Bartley,
Cokesbury, and Edneyville soils, They have low-chroma
mottles, whereas Washington and Edneyville soils are not
mottled. Turbotville soils do not have the low-chroma
matrix horizon that is common in Cokesbury soils. They
ha}{e low-chroma mottles nearer to the surface than Bartley
soils.

Turbotville loam, 0 to 3 percent slopes (TuA).—This
nearly level soil is in swales that cross terraces and at
the margins of terraces that extend along the base of
valley side slopes. Included in mapping are small areas
of Cokesbury and Bartley soils.

The dominant properties that affect the use of this
nearly level soil are slow runoff; its low position on the
landscape, where it receives drainage from surrounding
higher areas; and a water table that is locally perched
on the slowly permeable fragipan.

This soil is used for pasture, hay, cultivated crops,
and woodland. If it is used for intensive cultivation or
improved pasture, improvement of drainage is neces-
sary. Drainage diversions, subsurface interceptor
drains, and spot drainage are effective in helping to
improve the soil for intensive farming. Poor drainage
limits the use of this soil for community development.
Capability unit IIw-71.

Turbotville loam, 3 to 8 percent slopes (TuB).—This soil
has the profile described as representative of the series.
Included in mapping are small areas of Bartley, Edney-
ville, and Washington soils and some areas of stony

or bouldery soils. This soil is in small, narrow water-
ways or elongated areas at the base of steeper slopes
within large areas of better drained soils. It is gen-
erally managed along with areas of surrounding soils.

This gently sloping soil has lateral seepage on top of
the fragipan and a seasonally perched water table. The
hazard of erosion is moderate.

In areas that are not drained, pasture, hay, and
woodland are common uses. For intensive cultiva}tion,
improvement of drainage is necessary. Using drainage
diversions, subsurface interceptor drains, and spot
drainage are suitable practices. In addition, a crop rota-
tion, striperopping, and diversions help to control ero-
sion. Poor drainage and susceptibility to erosion limit
the use of this soil for community development. Estab-
lishing a vegetative cover early during development,
helps to reduce erosion. Capability unit ITe-71.

Urban Land

Urban land consists mostly of areas that are either
paved or built upon. The soils in the remaining open
spaces have been reworked to the extent that the
original profile cannot be recognized. The character-
istics of the material are variable.

Areas of Urban land are in community development.
They are not suited to other purposes.

Urban land (Ua).—This mapping unit is in areas that
are mostly well-drained, deep sandy, gravelly, or stony
material of assorted glacial deposits. The areas are on
uplands that mostly range from gently sloping 'go
strongly sloping. The surface has been smoothed and in
most places leveled. Included in mapping are areas of
moderately steep soils and small areas of undisj;urbed
Rockaway, Hibernia, Riverhead, and Boonton soils and
the Ellington loamy subsoil variant. Not assigned to a
capability unit.

Urban land, wet (Ub).—This mapping unit is in areas
that are mostly poorly drained to very poorly dr?u.ned
silty and clayey soils. These areas are on low positions
in the landscape and are nearly level. They have slow
permeability and are shallow over a seasonal high water
table. Included in mapping were small undisturqu
areas of Whippany and Parsippany soils. Most of this
mapping unit results from cut and fill operations as-
sociated with site preparation to achieve slightly ele-
vated areas of better drained soil. Not assigned to a
capability unit.

Urban land-Edneyville complex (Ue).—This complex
consists of well-drained gravelly and loamy soils. Slopes
range from 3 to 25 percent but are commonly 8. to 15
percent. The depth to bedrock is variable, depending on
the amount of cut or fill, but ranges from 1 foot or 2
feet in deep cuts to more than 10 feet in other areas.

This complex is about 45 percent cut and fill land and
40 percent Edneyville soils. The soils are in a complex
pattern, and it is impractical to map them separately.
Making up the remaining percentage are Parker and
other soils. In most places the soil or soil material is
15 to 20 percent angular pebbles, but in deep cuts an-
gular coarse fragments as large as stones are more
prevalent.
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Permeability is moderate, and the available water
capacity is moderate or low. Runoff is moderate to
rapid, and the hazard of erosion is moderate to mod-
erately severe. Not assigned to a capability unit.

Urban land-Haledon complex (Uh).—This complex con-
sists of somewhat poorly drained and well-drained soils
that have a high proportion of silt and fine sand. Slopes
are commonly 3 to 8 percent but range to as much as
15 percent in a few areas. The soil material is more or
less gravelly and cobbly glacial deposits of material
derived mainly from red and brown shale and sand-
stone, traprock, and granitic gneiss. The depth to and
the kind of bedrock are variable because of the thickness
of the glacial deposits. Fractured red shale and basalt
are extensive.

This complex is about 40 percent cut and fill land
and a nearly equal percentage of Haledon soils. About
20 percent is Boonton, Holyoke, and other soils.

Depth to the water table is generally more than 10
feet. In areas where the fragipan has not been re-
moved, a seasonally perched water table is on top of the
fragipan within a depth of 2 feet. Permeability is slow
to very slow in the fragipan. If this complex is used for
community development, lateral seepage to foundations
and to the surface on steeper slopes and in excavations
is likely. Runoff is moderate to rapid, depending on
slope. The hazard of erosion is moderate to severe, de-
pending on slope. Not assigned to a capability unit.

Urban land-Neshaminy complex (Uk).—This complex
consists of well-drained, gently sloping stony soils.
Slopes commonly range from 3 to 8 percent. The soil
material is mainly weathered traprock and some small
thin fragments of brown shale and sandstone. Depth
to bedrock is variable, depending on the amount of ex-
Eavtation or fill, but ranges from 1 foot to more than 10
eet.

This complex is about 40 percent Neshaminy soils
and 40 percent soils that have been disturbed by the
activities of man to the extent that the original soil
profile no longer remains. The soils occur in a complex
pattern, and they cannot be mapped separately. Most
areas also include small areas of more sloping Nesha-
miny soils, soils that are similar to this Neshaminy
soil but have a mottled subsoil, Penn soils, and Ellington
loamy subsoil variants.

This complex is deep over a water table and has
moderate permeability, rapid runoff, moderate to severe
hazard of erosion, and high available water capacity.
Practices are needed to help control runoff and erosion,
particularly on deep cuts. Suitable practices include
constructing diversions, seeding with adapted grasses
to help control erosion, and constructing retaining walls
to stabilize deep cuts. Not assigned to a capability unit.

Urban land-Penn complex (Um).—This complex con-
sists of well-drained soils that are underlain by red
shale bedrock. It is near the bottom of slopes of the
Watchung Mountains. Slopes commonly range from 0
to 10 percent. The soil material is residuum weathered
from the underlying shale bedrock.

This complex is about 40 percent cut and fill land and
40 percent Penn soils. The soils are in a complex pat-
tern and cannot be mapped separately. Making up the

rest of the complex are small areas of Klinesville and
Reaville soils.

On the sloping soils rapid runoff, a moderate hazard
of erosion, and a moderate to low available water capac-
ity are the major limitations. In construction areas,
establishment of grass cover and diversion of long
slopes by use of diversions or streets are beneficial in
controlling runoff and erosion. Not assigned to a capa-
bility unit.

Urban land-Preakness complex (Un).—This complex
consists of poorly drained, nearly level gravelly and
sandy soils. The soil material is loose, relatively un-
weathered, stratified and sorted sandy and gravelly
glacial outwash.

This complex is about 50 percent soils that have been
disturbed by the activities of man to the extent that the
original profile no longer remains and 40 percent Preak-
ness soils. These soils occur in a complex pattern, and
they cannot be mapped separately. Making up the re-
maining 10 percent are mainly Pompton and Riverhead
soils.

Under natural drainage conditions the water table is
at or near the surface for long periods during fall,
winter, and spring. This complex is subject to flooding
for long periods. In many places depth to the water table
is increased, and the hazard of flooding is reduced by
improved drainage or filling of low areas. Determina-
tion of the kind and degree of limitations to use of this
complex requires onsite investigation. Not assigned to
a capability unit.

Urban land-Riverhead complex (Up).—This complex
consists of well-drained, nearly level to strongly sloping
sandy and gravelly soils. It is mainly on undulating out-
wash terraces and plains in valleys, and in basins within
and near the granitic highlands. Most areas are within
the valleys of the Rockaway and Musconetcong River
and in the basin formerly occupied by glacial Lake
Passaic in the vicinity of Pompton Plains. Slopes range
from 0 to 20 percent but are typically 5 to 12 percent.
The underlying material is loose, unweathered, strati-
fied and sorted sand and gravel outwash, mostly of
granitic material that contains some shale, sandstone,
quartzite, and conglomerate. Coarse fragments are
mainly gravel and a few cobbles, but in places there are
stones and boulders. Depth to a seasonally high water
table is generally more than 10 feet.

This complex is about 55 percent soils that have been
disturbed by man to the extent that the original profile
no longer remains and 35 percent Riverhead soils.
Making up the remaining percentage are areas of Otis-
ville and Pompton soils.

Permeability is rapid, and runoff is moderate. If this
complex is used for community development, practices
are needed to control runoff and erosion. Using a grass
cover and diversions in critical areas are suitable
practices. Not assigned to a capability unit.

Urban land-Rockaway complex, gently sloping and
sloping (UrC).—This complex consists of well-drained,
gently sloping or sloping gravelly sandy loam soils. It
is mainly in upland areas of intensive residential or
industrial development in the vicinity of Rockaway,
Dover, and Boonton. Slopes range from 0 to 15 percent.
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The spil material is cobbly and stony glacial till that
1s mainly granitic material that contains a small amount
of various other kinds of rock.

This complex is about 50 percent soils that have been
disturbed by man to the extent that the original profile
no longer remains and 40 percent Rockaway soils. The
soils are in a complex pattern and it is not practical to
map them separately. Making up the remaining percent-
age are small areas of Netcong and Hibernia soils.

This complex is generally deep over a water table,
has rapid runoff and a moderate hazard of erosion, and
is likely to have lateral seepage of water on top of the
fragipan. In places where excavation has exposed the
fragipan, seepage of water to the surface on top of the
fragipan is common and causes unstable slopes and a
hazard of erosion. Moderate measures are needed to
control erosion and runoff. Suitable practices include
using diversions, interceptor drains, and a grass cover.
Not assigned to a capability unit.

Urban land-Rockaway complex, moderately steep
(UrD).—This complex is in areas of steep, well-drained
gravelly or stony sandy loam soils. It is in upland areas
of residential developments. Slopes range from 15 to
25 percent. The soil material is cobbly and stony glacial
till that is mainly granitic gneiss.

This complex is about 50 percent soils that have been
disturbed by man to the extent that the original profile
no longer remains and 40 percent Rockaway soils. These
soils are in a complex pattern, and it is impractical to
map them separately. Making up the remaining per-
centage are small areas of bouldery Rockaway soils,
Netcong and Hibernia soils, or areas of bedrock outcrop.
Most areas have been cut and filled for use as construc-
tion sites. Not assigned to a capability unit.

Urban land-Whippany complex (Uw).—This complex
consists of somewhat poorly drained, nearly level or
gently sloping clayey soils. It is in areas where develop-
ments extend into the bottom of the basin formerly
occupied by glacial Lake Passaic.

This complex is about 40 percent fill land and 40
percent Whippany soils in a complex pattern; it is
impractical to map them separately. Making up the
remaining percentage are small areas of Parsippany,
Haledon, and Boonton soils.

This complex has a water table near the surface
during most of winter and spring. Permeability and
runoff are slow. Occasional flooding is a hazard. In most
places natural drainage has been improved by regrading
the surface and constructing ditches. In many areas it
is difficult to locate an adequate outlet for improved
drainage because of the low position of the soils. Not
assigned to a capability unit.

Washington Series

The Washington series consists of deep, nearly level
to gently sloping, well-drained soils. These soils are on
terraces within the major valleys of the Musconetcong
River and the South Branch and North Branch of the
Raritan River. They are well above the normal flood
level. They formed mainly in weathered glacial till or
fluvial deposits that consist of gneiss, limestone, and

other rock fragments. They are underlain by material
weathered from limestone and in places formed partly
in this material. These soils contain gravel and cobbles.

In a representative profile the surface layer is dark-
brown loam about 7 inches thick. The upper part of the
subsoil is yellowish-brown loam about 13 inches thick,
the middle part is yellowish-brown clay loam about 13
inches thick, and the lower part is yellowish-brown silt
loam about 8 inches thick. The substratum, between
depths of 41 and 78 inches, is brownish-yellow and
strong-brown silt loam that gradually increases in
content of limestone fragments. Hard limestone bed-
rock is at a depth of 78 inches.

Permeability is moderate, and available water capac-
ity is high. Natural fertility is high. These soils have
good workability, stability, and compaction character-
istics.

Washington soils are well suited to general and
specialized crops and have few limitations for sustained
use. They also are well suited to community develop-
ment. Open-jointed and fractured limestone bedrock,
generally at a depth of 6 to 10 feet, causes a pollution
hazard for onsite disposal of sewage.

Representative profile of Washington loam, 0 to 8
percent slopes, in a cultivated field, 660 yards southwest
of the town of Long Valley, 300 yards southeast of
County route 513:

Ap—0 to 7 inches, dark-brown (10YR 4/3) loam; moderate,
coarse, granular and weak, fine, subangular blocky
structure; friable; many fine roots; most sand
grains and gravel are coated and stained with dark-
brown (10YR 4/3) organic matter; 5 percent
angular and subrounded pebbles of mixed lithology,
but dominantly granitic and weathered limestone;
medium acid; abrupt, smooth boundary. 6 to 10
inches thick.

B1—7 to 20 inches, yellowish-brown (10YR 5/8) heavy
loam; moderate, medium and coarse, subangular
blocky structure; friable; many fine roots in the
upper 4 to 6 inches and common roots below; many
large pores; dark-brown coatings (10YR 4/3) of
material washed from the Ap horizon in pores and
and on ped faces; 5 percent angular to rounded
pebbles of mixed lithology, but mostly granitic
material and limestone chips; medium acid;
gradual, wavy boundary. 0 to 15 inches thick.

B2t—20 to 33 inches, yellowish-brown (10YR 5/6) clay
loam; weak, very coarse, prismatic structure part-
ing to strong, coarse, subangular blocky; friable;
common fine roots; many large pores; patchy, very
distinct, glossy, slightly redder clay films on some
prism faces; 10 percent angular to rounded peb-
bles, mostly granitic but containing more limestone
chips than Bl horizon; very small quantities of
fragments of various other rocks; neutral; gradual,
irregular boundary. 8 to 22 inches thick.

B3—33 to 41 inches, yellowish-brown (10YR 5/8) heavy
silt loam; very weak, coarse, prismatic structure
parting to moderate, medium and coarse, sub-
angular blocky; friable; some prism faces are
coated with small patches of clay films; 10 percent
subangular granitic pebbles and angular limestone
chips in nearly equal amounts; neutral; clear, wavy
boundary. 5 to 14 inches thick.
to 78 inches, brownish-yellow (10YR 6/8) and
strong-brown (7.5YR 5/6) silt loam; massive;
friable; few roots; 10 percent coarse fragments of
limestone chips in the upper part gradually increas-
ing in amount with increasing depth to 25 percent
at a depth of 70 inches; neutral; abrupt, wavy
boundary. 12 to 48 inches thick.

IIc—41
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IIR—178 inches, thin, bedded, fractured, impure limestone
bedrock.

The solum ranges from 40 to 60 inches in thickness. Depth
to bedrock is generally more than 6 feet. In most places
hue is 10YR throughout but ranges to 7.5YR in the B
horizon. These soils are not mottled but do have color varia-
tions associated with small chips of weathered limestone or
small granitic pebbles that have value of 6 to 8 and chroma
of 4 to 8. The content of coarse fragments is 5 to 25 percent.
In most places the coarse fragments are almost completely
granitic in the upper part of the profile, and they gradually
change to weathered limestone chips in the lower part. Re-
action ranges from medium acid to neutral and generally
becomes less acid with increasing depth. In areas that have
been limed heavily, reaction is less aecid throughout. The
B horizon formed mostly in material weathered from glacial
till or fluvial material but in places extends into the under-
lying material weathered from limestone. The boundary
between the glacial or fluvial deposits of mostly granitic
material and the material weathered from limestone is
abrupt in some places but in others is so gradual that no
sharp boundary can be identified.

The A horizon is 4 in value and 2 to 4 in chroma. In
many places a 2- to 3-inch zone of weak platy structure
is above and below the contact of the Ap horizon with the
B horizon. This zone is generally firm, but most of the Ap
horizon is very friable or friable.

The B horizon has value of 5 or 6 and chroma of 6 to 8.
In most places this horizon is heavy loam or clay loam, but
it ranges to heavy silt loam and silty clay loam.

The C horizon is 5 or 6 in value and 6 to 8 in chroma. This
horizon is loam or silt loam, and the content of weathered
limestone chips increases with increasing depth.

The underlying bedrock is not cavernous but has open
joints and fractures.

Washington soils are associated with Bartley, Turbot-
ville, Riverhead, Riverhead variant, Edneyville, and Patten-
burg soils. They do not have the fragipan that is eommon
in Bartley and Turbotville soils. Washington soils contain
more clay than Riverhead soils and the Riverhead variant.
They are much less acid than Edneyville soils and do not
have the high content of gravel that is common in Patten-
burg soils.

Washington loam, 0 to 8 percent slopes (WaB).—This
soil is on terraces in major valleys. Included in mapping
are small areas of Bartley, Edneyville, and Turbotville
soils and some Washington soils that have slopes of
more than 8 percent. Also included along Gladstone
Brook are some small areas of a soil that formed in
material weathered from shale and small areas of
Pattenburg soils.

This nearly level to gently sloping soil is loamy
throughout and has a low proportion of coarse frag-
ments, moderate permeability, high available water
capacity, and a moderate hazard of erosion.

This soil is well suited to crops, pasture, woodland,
and community development. Conservation practices
commonly used include a crop rotation, contour culti-
vation, and stripcropping on longer slopes. High-value
crops are commonly irrigated. Capability unit Ile-54.

Whippany Series

The Whippany series consists of deep, nearly level to
gently sloping, somewhat poorly drained soils. These
soils are on slight elevations or in gently sloping periph-
eral areas within the basin formerly occupied by glacial
Lake Passaic. The soils formed in thick deposits of
lacustrine sediment d2rived from red and brown shale
and sandstone, basalt, and granitic rock. The sediment
is so thick that the depth to and kind of bedrock are

generally unknown, but it includes red and brown shale,
sandstone, and basalt.

In a representative profile the surface layer is dark
grayish-brown silt loam about 9 inches thick. The upper
18 inches of the subsoil is strong-brown heavy silt loam
and silty clay loam mottled with light brownish gray,
pale brown, and dark yellowish brown. The lower 13
inches of the subsoil is dark-brown silty clay loam
mottled with light brownish gray. Between depths of 40
and 60 inches, the substratum is mottled, reddish-brown
silt loam.

Permeability is slow, and available water capacity is
high. These soils have poor workability and good to
poor stability and compaction characteristics because of
the high content of silt and clay. The water table is at
a depth of 14 foot to 114 feet late in winter, early in
spring, and after heavy rains. During summer it drops
to a depth of 3 or 4 feet. In places nearly level Whippany
soils are ponded for a brief period after heavy rain.

Whippany soils support swamp maple, sweetgum, pin
oak, elm, hickory, and swamp white oak. Unless drained,
the soils are used for water-tolerant hay and pasture.
Intensive cultivation requires improved drainage.

Representative profile of Whippany silt loam, 0 to 3
percent slopes, in a hayfield, 100 feet east of Pleasant
Plains Road, one-fourth mile south of right-angle turn,
50 feet south of field boundary, in Harding Township:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt
loam; moderate, medium, granular structure; very
friable; many, fine, fibrous roots; nearly all grains
stained; slightly acid; abrupt, smooth boundary.
6 to 10 inches thick. .

B1—9 to 15 inches, strong-brown (7.5YR 5/6) heavy silt
loam; many, coarse, prominent, light brownish-
gray (10YR 6/2) and pale-brown (10YR 6/3) mot-
tles; moderate, medium, subangular blocky struec-
ture; firm, plastic, sticky; many, fine, fibrous roots;
few patches of uncoated fine sand and silt grains
near top diminish clay films on ped faces; medium
acid; gradual, wavy boundary. 0 to 7 inches thick.
gradual, wavy boundary. 0 to 7 inches thick.

B21t—15 to 27 inches, strong-brown (7.5YR 5/6) silty clay
loam; common, coarse, distinct, dark yellowish-
brown (10YR 4/4) and light brownish-gray (10YR
6/2) mottles; moderate, medium, subangular blocky
structure; vertically oriented pale-colored streaks
6 to 24 inches apart suggest very weak, prismatic
structure; firm, very plastic, sticky; fine fibrous
roots; discontinuous semiglossy clay films on ped
faces; slightly acid; gradual, wavy boundary. 10
to 20 inches thick.

B22t—27 to 40 inches, dark-brown (7.5YR 4/4) silty clay
loam; few, coarse, distinct, light brownish-gray
(10YR' 6/2) mottles; moderate, medium, subangular*
blocky structure; widely spaced, vertically oriented,
pale-colored streaks; firm, plastic, sticky; patchy
dull clay films on most ped faces; slightly acid;
clear, wavy boundary. 10 to 15 inches thick.

C—40 to 60 inches, reddish-brown (5YR 4/4) silt loam;
few, coarse, distinct, pale-brown (10YR 6/3) and
pinkish-gray (7.5YR 6/2) mottles; mottles are gen-
erally horizontally oriented and associated with
stratification; massive; friable; neutral.

The solum ranges from 30 to 50 inches in thickness.
Coarse fragments are generally lacking throughout the
solum, in places the solum is as much as 5 percent gravel
and cobbles. Below a depth of 40 inches, in places, gravel
and cobbles make up as much as 30 percent of the material.
Matrix color in the upper part of the profile is commonly
10YR or 7.5YR; in the lower part it ranges to hue of 5YR,
value of 4 to 6, and chroma of 3 to 6. Low-chroma mottles
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are pronounced in the upper part of the B horizon, but they

decrease with increasing depth. These low-chroma mottles

in places are 2.5Y in hue and 3 to 6 in value. Reaction is

medium acid to slightly acid near the surface and slightly

:(a.}ci}(li or neutral in the lower part of the B horizon and in the
orizon.

The B horizon ranges from heavy silt loam to clay and
has moderate to strong, medium to coarse, subangular
blocky structure. In some places it has angular blocky
or weak platy structure. In other places, it has some widely
spaced (1 foot to 8 feet), vertically oriented cracks or
streaks that suggest weak prismatic structure.

The C horizon is stratified sand to clay in lenses or varves.
In some places fine-textured material extends below a depth
of 40 inches, either as dominant strata or included lenses.
In others loamy-textured strata are dominant below a depth
of 40 inches.

V_Vhippany soils are associated with Parsippany, Pompton,
Ellington, Haledon, and Boonton soils. They do not have the
gray B horizon that is common in Parsippany soils. They
are not so coarse textured as Pompton, Ellington, Riverhead,
Haledon, and Boonton soils.

‘Whippany silt loam, 0 to 3 percent slopes (WhA)—This
soil has the profile described as representative of the
series. Included in mapping are small areas of Parsip-
pany and Pompton soils. Also included are some areas
of soils in which the surface layer is silty clay loam.

This soil has a fine textured or moderately fine tex-
tured subsoil, is slowly permeable, and has a perched
water table at a depth of 14 foot to 114 feet for brief
pepiods in winter, early in spring, and after heavy
rains.

Cleared areas are used mainly for pasture and hay.
For cultivated crops, improved drainage is necessary.
Among the suitable practices is surface drainage, such
as bedding and ditching. This soil is a natural site for
dug ponds and impoundments. Capability unit IITw-70.

Whippany silt loam, 3 to 8 percent slopes (WhB).—This
soil has a profile similar to the one described as repre-
sentative of the series, but in places the surface layer
is silty clay loam. Included in mapping are small areas
of Parsippany soils.

This soil has a moderate hazard of erosion. Construct-
ing diversions to intercept seepage and runoff received
from adjoining higher areas improves drainage and
reduces erosion. Bedding systems are effective in drain-
ing excess surface water. If drained, this soil is suited
to corn, hay, and pasture. Poor drainage and the hazard
of erosion are limitations for community development.
Capability unit I1Iw-70.

Whippany silt loam, sandy loam substratum, 0 to 3
percent slopes (WIA).—This soil has a profile similar to
the one described as representative of the series, but it
contains thin strata of sandy loam above a depth of 40
inches and is dominantly sandy loam below that depth.
Included in mapping are small areas of Parsippany and
Pompton soils.

In its natural condition this soil is used for woodland.
Cleared areas are generally used for pasture and hay.
If the soil is used for corn, improved drainage is neces-
sary. Suitable practices include deep peripheral drain-
age ditches and bedding systems. The soil is suitable for
dug ponds and impoundments. Capability unit ITIw-70.

Whippany silt loam, sandy loam substratum, 3 to 8
percent slopes (WIB).—This soil has a profile similar to
the one described as representative of the series, but it

has thin strata of sandy loam above a depth of 40 inches
and is dominantly sandy loam below that depth. In-
cluded in mapping are small areas of Parsippany and
Boonton soils.

This soil has a moderate hazard of erosion. If this
soil is farmed, drainage diversions are effective in
intercepting seepage and runoff from adjoining higher
areas to reduce the hazard of erosion. Where adequate
outlets are available, peripheral drainage systems pro-
vide underdrainage. This soil is suited to corn, hay,
and pasture. Capability unit IIIw-70.

Whitman Series

The Whitman series consists of deep, nearly level,
very poorly drained stony and gravelly soils. These
soils are in depressions and seepage areas within valleys
and waterways. They have a well-developed fragipan.
The soils formed in weathered glacial till and in most
places have a thin mantle of alluvium from the adjacent
soils.

In a representative profile the surface iayer is black
cobbly loam about 8 inches thick. The upper 12 inches
of the subsoil is light brownish-gray gravelly sandy
loam mottled with reddish brown. The lower 5 inches is
a fragipan of grayish-brown, very firm, dense gravelly
sandy loam. The upper 15 inches of the substratum is
part of the fragipan and is gray, firm sandy loam.
Below this, to a depth of 60 inches, the substratum is
mottled, light brownish-gray, pale-brown, and grayish-
brown, loose gravelly loamy sand. Characteristically,
the soil material feels gritty because of a high propor-
tion of medium and coarse sand, mostly of quartz
and feldspar and a small amount of mica and dark-
colored ferromagnesian minerals.

Permeability is slow in the fragipan, and runoff is
slow or ponded in depressions and nearly level areas.
The available water capacity is moderate. A perched
water table is at or near the surface for long periods
during winter and spring and after heavy or long rains.
Stones and boulders are throughout the soil. Areas of
these soils receive runoff and seepage water from the
surrounding higher land.

Undisturbed areas of Whitman soils are woodland.
A small acreage is cleared and used for pasture. If these
soils are used for crops or pasture, improved drainage
and removal of stones are necessary. Because of their
low position on the landscape, these soils are natural
sites for waterways, outlets, ponds, and reservoirs. The
need for improved drainage and the presence of stones
and boulders are limitations to use of these soils for
community development.

Representative profile of Whitman cobbly loam in an
area of Whitman very stony loam (0 to 3 percent slopes)
100 feet northwest of Wharton and Northern Railroad
100 yards south of Timberbrook Road, in Rockaway
Township:

A1—0 to 8 inches, black (10YR 2/1) cobbly loam; moderate,
fine, granular structure; friable, slightly sticky;
many roots; high in organic matter; 20 percent
stones, cobbles, and gravel; medium acid; abrupt,
wavy boundary. 3 to 10 inches thick.
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Bg—8 to 20 inches, light brownish-gray (10YR 6/ 2) gravelly
sandy loam; few, fine, distinct , reddish-brown
(6YR 4/3) mottles; weak, fine and medium, sub-
angular blocky structure; friable; common, fine,
fibrous roots; 20 percent gravel, cobbles, and
stones; many pores partly filled with fines; medium
acid; clear, wavy boundary. 5 to 16 inches thick.

Bx—20 to 25 inches, grayish-brown (10YR 5/2) gravelly
sandy loam: massive; very firm and brittle;: few
fine roots; 80 percent stones, cobbles, and gravel;
strongly acid; gradual, wavy boundary. 6 to 15
inches thick.

Clx—25 to 40 inches, gray (5Y 5/1) sandy loam; massive;
firm; 10 percent gravel and cobbles; strongly acid;
clear, wavy boundary. 6 to 24 inches thick.

C2—40 to 60 inches, mottled light brownish-gray (10YR
6/2), pale-brown (10YR 6/3), and grayish-brown
(2.5Y 5/2) gravelly loamy sand; single grained;
loose; 30 percent gravel, stones, and cobbles;
strongly acid.

The solum ranges from 20 to 40 inches in thickness. Depth
to the fragipan is 18 to 25 inches. The fragipan ranges
from 10 to 36 inches in thickness, but in places it is re-
stricted to the B horizon. Depth to bedrock is 10 feet or
more. Coarse fragments make up 5 to 35 percent of the
mass throughout. Stones and boulders are on the surface
and throughout the soils. In areas that are not limed, reac-
tion ranges from medium acid to very strongly acid
throughout.

The A horizon ranges from black
to very dark brown (10YR 2/2).

The B and C horizons have a matrix of 10YR to 5Y in hue,
4 to 6 in value, and 0 or 2 in chroma. These horizons are
sandy loam, gravelly sandy loam, or gravelly loam above a
depth of 30 inches and loamy sand or gravelly loamy sand
below that depth. Mottles in hue of 5YR to 10YR, value
of 4 to 6, and chroma of 3 to 8 are in most profiles and
range from few to many and fine to coarse.

Whitman soils are associated with Ridgebury, Hibernia,
and Carlisle soils. They are grayer than Ridgebury and
Hibernia soils and do not have a deep organic deposit that
is common in Carlisle soils.

(10YR 2/1 or N 2/0)

Whitman very stony loam (Wm).—This soil is nearly
level. Some areas have nearly equal proportions of stony
loam and loam, and there are a few areas where one or
the other is dominant. Included in mapping are small
areas of more steeply sloping Whitman soils, Ridgebury
soils, and shallow muck soils.

This soil has a high content of organic matter in the
surface layer, contains stones and boulders throughout,
has a seasonally high water table at or above the sur-
face, has slow permeability, and is frequently ponded.

If this soil is used for intensive farming or com-
munity development, it requires improved drainage and
removal of stones. Because of its low position on the
landscape, outlets for subsurface drainage systems or
ditches are difficult to obtain in many places. Where
adequate outlets are available, this soil can be drained
by tiling or by open ditches. Where seepage from ad-
joining higher areas is a hazard, interceptor drains are
beneficial. Capability unit VIIs-45.

Use and Management of the Soils

In the following section, use and management of the
soils is considered for wildlife, trees, crops, engineer-
ing, and community development.

Wildlife”

Morris County has abundant and varied wildlife that
is enjoyed by residents and visitors thr:oughout the
year. The high populations of deer, rabbit, and song-
birds can readily be observed from roads and rural
residences. Pheasant are also found in farm areas and
near areas that are regularly stocked. Many of the birds
in the county help to control insect pests, and others
consume large quantities of weed seeds. Such pre@ators
as skunk, fox, hawks, and owls, besides being an inter-
esting part of the environment, help to keep small
rodents under control.

The county’s varied relief and fields in early §tages
of plant succession provide generally good wildlife
habitat. The continuing reversion of open fields to brush
and trees and urbanization are gradually reducing the
amount and variety of quality wildlife habitat. Only a
few large areas support wetland wildlife. Geese and
duck are common on the lakes and ponds in the county,
especially in fall and in spring. These lakes and ponds
also provide fishing.

The wildlife population of any area depends on the
availability of food, cover, and water in a suitable
combination. Habitat for an individual bird or animal
species or group of species is created, improved, 3:nd
maintained by establishing and maintaining vegetation
in the required combinations for food and cover. Soils
vary in their suitability for the establishment and
maintenance of quality wildlife habitat. Individual soils,
unless the present condition has been altered by man’s
activities, react similarly throughout the area.

In table 2 the soils are rated as to their inherent
limitations for the development, maintenance, and man-
agement of good habitat for wildlife. On soils rated
good, habitat is generally easily created, improved, or
maintained; there are few or no soil limitations in
habitat management, and satisfactory results are well
assured. On soils rated fair, habitat usually can be
created, improved, or maintained, but the soils have
moderate limitations that affect the creation, improve-
ment, or maintenance of the habitat; a moderate in-
tensity of management and fairly frequent attention
may be required to assure satisfactory results. On soils
rated poor, habitat can usually be created, improved,
or maintained, but there are rather severe soil limita-
tions; habitat management may be difficult, expensive,
and require intensive effort, and satisfactory results
are questionable. On soils rated wery poor, it is im-
practical to create, improve, or maintain habitat be-
cause of the very severe soil limitations; unsatisfactory
results are probable.

The ratings of the soils in table 2 for habitat valuable
to the three general kinds of wildlife were derived by
assigning weighted values, based on the relative im-
portance to the group, to each of the previously rated
habitat elements. Present land use and present vegeta-
tion are not considered in the ratings of soils for wild-
life habitat. These are subject to change and, although
they are important in detailed planning for wildlife,

*EUGENE WHITAKER, biologist, Soil Conservation Service,
helped prepare this section.



MORRIS COUNTY, NEW JERSEY 59

there is no practical method of determining quality from
a soil survey. The soil areas outlined on the soil map
are rated without regard to their position or their
relation to adjoining, or nearby, soil areas. The shape,
size, or relation of an outlined area is not considered in
its rating. The ability of wildlife to move from place
to place is also disregarded. The rating is one of suit-
ability of the soil for the stated kind of habitat, not a
direct rating of the suitability of the soil for the species
of wildlife.

Ratings are not made for Made land, sanitary land
fill; Pits, sand and gravel; or the Urban land units,
because the soil materials in these mapping units are
so variable that ratings would not be reliable. Rock
outcrop is not rated because it is nearly devoid of
vegetation. These units represent about 12 percent of
the county.

The elements of wildlife habitat considered in table 2
are described in the following paragraphs.

Grain and seed crops are domestic grains or seed-
producing annual herbaceous plants that mainly pro-
duce food for wildlife in crop residue and food-patch
plantings. Examples are corn, soybeans, barley, wheat,
millet, and sunflower.

Grasses and legumes are domestic grasses and herba-
ceous legumes that are commonly planted for forage or
control of erosion but that also provide habitat for
wildlife. They may also be planted to provide nesting
and cover as well as food. Examples are alfalfa, clover,
tall fescue, orchardgrass, reed canarygrass, lovegrass,
and redtop.

Wild herbaceous upland plants are native or intro-
duced grasses, legumes, and weeds that generally be-
come established naturally or they can be planted ; these
plants are used by wildlife for food and cover. They
include panicgrasses, wildrye, foxtail, barnyardgrass,
partridgepea, beggartick, lespedeza, pokeweed, dande-
lion, and other native forbs, commonly referred to as
weeds.

Hardwood and coniferous trees include native or in-
troduced trees, shrubs, and woody vines that provide
cover or food for wildlife. The food consists of fruit,
nuts, buds, catkins, twigs, or foliage. On uplands the
most common trees are oaks, beech, hickory, yellow-
poplar, dogwood, ash, sassafras, black birch, white pine,
hemlock, redcedar, Scotch pine, Norway spruce, and
some small areas of pitch pine. The shrubs and vines of
the uplands are low-bush blueberry, sumaec, laurel,
grapes, and spice bush. In the lowlands, the most com-
mon trees are pin, willow, and swamp oaks; beech;
maple; sassafras; birch; tamarack; and hemlock. The
most common shrubs and vines of the lowlands are
highbush blueberry, viburnum, elderberry, greenbrier,
sweet pepperbush, and button bush. Autumn-olive,
pyracantha, Amur honeysuckle, Scotch pine, white pine,
and Norway spruce can be planted to provide cover or
winter food.

Wetland food and cover plants are introduced and
native plants that provide food and cover for duck,
geese, sandpipers, muskrat, and other wetland wildlife.
Most occur naturally, but some can be planted. Ex-
amples are wild millet, smartweed, bulrush, sedges,

switchgrass, rice cutgrass, and cattails. Fz}st-maturmg
varieties of grain and seed crops (grain sorghum,
Japanese millet, and buckwheat, for example) that can
be planted during dry periods in summer to provide
food in fall and in winter are also included.

Shallow-water developments are shallow impound-
ments, excavations, or a combination of both,_that have
water less than 5 feet deep over the majprxfcy of the
area to provide habitat for wetland w11dhfe.. Such
developments are usually created by construction of
dams or levees and have facilities built in to rggulafce
the water level. They may be shallow excavations in
swamp areas providing open water to permit fuller use
of the area by wetland birds and animals.

The kinds of wildlife—openland, woodland, and wet-
land—considered in table 2 are discussed in the follow-
ing paragraphs.

Openland wildlife are birds and mammals that nor-
mally frequent cropland, meadows, lawns, and non-
forested areas overgrown with grasses, herbs, and
shrubby growth. Examples are pheasant, woodchucks,
mourning dove, red fox, cottontail rabbits, skunks, field
sparrows, meadowlarks, and killdeer. One-quarter of
the county’s soils are naturally good for the develop-
ment of habitat for openland wildlife. These are gen-
erally such soils as Washington, Bartley, Edneyville,
and Netcong soils, which are well suited to crops. These
soils are also usually good for urbanization. When
abandoned for farming, the soils revert to brush q.nd
trees as do those soils rated fair for openland vyildhfe.
These include Alluvial land and Parsippany soils thgt
have impaired drainage and such somewhat stony SQl]S
as Hibernia stony loam, 3 to 15 percent slopes, on which
it is difficult to establish annual vegetation. $011s rated
poor for openland wildlife are mainly the sloplng,.rocky,
or wet soils in the county, such as Ridgebury soils .and
the steeper Rockaway soils. The very poorly drained
Carlisle and Adrian soils and the extremely dropghty
Otisville soils are very poorly suited to openland wildlife
habitat development.

Woodland wildlife are birds and mammals commonly
found in wooded areas, although they may also use open
areas and may be dependent on disturbed areas of
earlier successional species within the woods. A.mong
these are white-tailed deer, ruffed grouse, squlrrgls,
gray fox, thrushes, towhees, and vireos. Some species,
such as woodcocks and raccoons, require wet wooded
areas. Most of Morris County is good or fair for wood-
land wildlife. The soils rated good include the deeper
soils that have high or moderate available water capac-
ity, such as Annandale, Edneyville, Neshaminy, and
Penn soils. The soils rated fair include the stony and
wet soils, such as Cokesbury soils. The dry, steep
Parker soils and the steep Klinesville soils are rated
poor. The very wet, swampy Carlisle and Adrian soils
are rated very poor for woodland wildlife habitat.

Wetland wildlife are birds and animals commonly
found in swamps and marshy areas. Examples are
duck, heron, snipe, shore birds, mink, muskrat, and
frogs. Most of the soils in Morris County have slopes
of more than 3 percent and are rated very poor for the
development of habitat for wetland wildlife. There are
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TABLE 2.—Suitability of the soils for elements of wildlife habitat and for kinds of wildlife

Elements of wildlife habitat Kinds of wildlife
Soil series and Wild Hardwood | Wetland Shallow-
map symbols Grasses | herbaceous and food and water
Grain and and upland coniferous cover develop-
seed crops | legumes plants trees plants ments Openland |Woodland | Wetland
Adrian: Ad....______| Very poor.| Very poor_| Very poor._| Very poor_| Good ...__.... Good..._____, Very poor..| Very poor...| Good.
Alluvial land:

Ae Poor. Fair Fair, Fair Good Good Fair Fair Good.
Amo ] Very poor..| Poor.______|] Poor.. Poor Good Good Poor Poor Good.
Annandale: AnB, AnC_| Fair Good .. Good Good Very poor__| Very poor__| Good Good Very poor.

Bartley:

BaA Good _ Good. Good Good Poor.. Poor Good Good Poor.

BaB, BbC Fair Good Good Good Very poor..| Very poor_| Good Good Very poor.
Biddeford: Bd._. . Very poor.| Poor___._____| Poor.. Poor Good Good Poor Poor Good.
Boonton:

BoB, BoC Fair_ Good Good Good Very poor..] Very poor_| Good ______| Good..._____. Very poor.

BpC ] Very poor..{| Very poor_| Good.________ Good _________ Very poor_| Very poor.| Poor. ________| Good.......___. Very poor.
Califon: .

CaA .| Fair Good Good Good .. Fair. Fair Good Good Fair.

CaB, CaC, CbB Fair Good Good..._______| Good _.___.___| Poor . Very poor..| Good Good Very poor.

CcB, CcC_______| Very poor_| Poor. Good Good Poor Very poor_| Poor Good Very poor.
Califon variant: CdB_| Fair Good Good Good Poor Very poor_| Good Good Very poor.
Carlisle: Cm_....____] Very poor.| Very poor.{ Very poor.| Very poor.; Good Good Very poor ] Very poor..| Good.
Cokesbury:

CoA Poor. Fair ] Fair. Fair Good Fair Fair Fair Fair.

CoB Poor. Fair Fair Fair Poor....._.__] Very poor_{ Fair Fair Very poor.

CsBoo Very poor.| Very poor | Fair Fair Poor Very poor.{ Poor Fair Very poor.
Edneyville:

EdB, EdC Fair Good....___ . Good. Good Very poor_| Very poor.| Good Good Very poor.

EdD Poor Fair Good Good Very poor.} Very poor.| Fair_______| Good......__.. Very poor.
Ellington variant:

ElB, EIC Fair_ Good Good Good ________] Very poor_| Very poor.| Good Good Very poor.

EID Poor Fair Good Good Very poor.| Very poor.| Fair Good Very poor.
Haledon: HaB, HaC___._] Fair . Good___.___] Good Good Poor Very poor.] Good Good Very poor.
Hibernia:

HbC Poor Fair Good .| Good.._______] Very poor_| Very poor.] Fair Good Very poor.

HD ] Very poor.] Poor Good Good....____| Very poor.{ Very poor{ Poor ____| Good__.._____] Very poor.
Holyoke: HoC, HrE.___.] Poor Poor. Fair Fair Very poor | Very poor| Poor Fair Very poor.

Rock outerop

part of HrE too
variable to
rate.
Klinesville: KIE.____| Very poor.] Poor Fair Poor Very poor.| Very poor.| Poor Poor Very poor.
Made land, sanitary
land fill: Ma.
Too variable to
rate.
Minoa: .

MIA Fair Good Good. . Good Fair Fair Good Good Fair.

MiB Fair Good.___...| Good Good Poor Very poor| Good Good Very poor.
Muck: Ms,Mu______| Very poor.| Very poor| Very poor.| Very poor| Good . Good.._.___| Very poor.] Very poor| Good.
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TABLE 2.—Suitability of the soils for elements of wildlife habitat and for kinds of wildlife—Continued

Elements of wildlife habitat

Kinds of wildlife

Soil series and Wild Hardwood Wetland Shallow-
map symbols Grasses |herbaceous and food and water
Grain and and upland coniferous cover develop-
seed crops | legumes plants trees plants ments Openland | Woodland | Wetland
Neshaminy:
NeB, NeC_...._______] Good Good Good ... Good ... Very poor__| Very poor..| Good Good Very poor.
NfD. Very poor_{ Poor...______ Good Good Very poor .| Very poor.{ Poor ________ Good..______] Very poor.
Netcong: NiB, NtC Fair Good..______] Good Good Poor Very poor_| Good Good Very poor.
Otisville: OtC, OtD.._._| Poor Poor Fair__ Poor._....__. Very poor_| Very poor..{ Poor Poor Very poor.
Parker:
PaC Poor Fair Fair Poor Poor Very poor_| Fair Poor Very poor.
PbD, PeC, PeD, PfE___| Poor Fair Fair Poor_.________| | Very poor__| Very poor._| Fair Poor Very poor.
Rock outerop
part of PfE
too variable
to rate.
Parsippany: Ph, Pk..__| Poor Fair Fair Fair Good Good Fair Fair Good.
Pattenburg: PIB, PIC_{ Fair Good Good Good Very poor._| Very poor_| Good. ... Good........_| Very poor.
Penn:
PnB, PnC Fair Good Good __.____. Good.._..__| Very poor..| Very poor_| Good Good Very poor.
PoD.oe ] Very poor.| Fair_______| Good Good Very poor..| Very poor.| Fair Good Very poor.
Pits, sand and gravel:
Ps.
Too variable to
rate.
Pompton:
PtA Fair Good Good Good Fair Poor Good Good Poor.
PtB Fair. Good.______. Good Good Poor Very poor__| Good Good Very poor.
Preakness:

PvA Poor Fair Fair Fair Good Poor Fair Fair Fair.
PWoooeie ] Very poor.| Poor Poor Poor Good Poor Poor Poor Fair.
Reaville variant: ReB] Good. .. Good......_.. Good Good Poor Very poor..| Good Good Very poor.

Ridgebury:
ROA. Very poor.| Poor Fair Fair Good Poor Poor Fair Fair.
Very poor.| Very poor] Fair Fair Poor. Very poor..| Poor Fair Very poor.
Riverhead: RmA, RmB,
RmC. Fair Good Good Good Very poor..| Very poor..| Good Good Very poor.
Riverhead variant:
RnB. Fair Good Good Good...._.__. Very poor_| Very poor.| Good Good Very poor.
Rockaway:
RoB, RoC Fair Good Good Good Very poor.| Very poor_| Good.....___| Good ... Very poor.
RpC, RrD_ o Very poor.{ Poor Good Good Very poor..| Very poor..| Poor Good Very poor.
RsC, RsD, RsE_....______| Very poor_| Poor Good Fair Very poor..| Very poor..| Poor Fair Very poor.
Rock outerop
part of RsC,
RsD, and RsE
too variable
to rate.
Rock outerop:
Rt.
Too variable
to rate.
RVFoe ] | Very poor.| Very poor| Poor.. . ___ | Very poor| Very poor_| Very poor_| Very poor..| Very poor.| Very poor.
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TABLE 2.—Suitability of the soils for elements of wildlife habitat and for kinds of wildlife—Continued

Elements of wildlife habitat Kinds of wildlife
Soil series and Wild Hardwood | Wetland Shallow-
map symbols Grasses | herbaceous and food and water
Grain and and upland | coniferous cover develop-
seed crops | legumes plants trees plants ments Openland | Woodland Wetland
Turbotville:
TuA Fair Good Good ... Good. Fair Poor_. Good Good . Poor.
ToB Fair___ | Good.. | Good ... Good ..________ Poor..____.__] Very poor_| Good.. Good. Very poor.
Urban land: Ug, Ub,
Ue, Uh, Uk, Um, Un,
Up, UrC, UrD, Uw.
Too variable to
rate.
Washington: WoB____| Good.. _____ Good..______| Good ________ Good _________ Poor._..____| Very poor..|] Good_..._____| Good....____| Very poor.
Whippany: .
WhA, WIA Fair.. Good Good._.._____| Good Fair Fair Good. Good - Fair.
WhB, WIB. Fair. Good.________. Good Good Poor Very poor_| Good Good .. Very poor.
Whitman: Wm_______| Very poor.| Poor Poor Poor Good .| Fair____ .. Poor Poor Fair.

small areas on some of these unsuitable soils where
small backyard marshes could be impounded for esthetic
purposes and to increase the diversity of ecological
types on a property. The soils rated good include such
nearly level, wet soils as Adrian, Biddeford, Carlisle,
and Parsippany soils. Most of these soils presently
support woody vegetation. The value of the soils in this
group to wetland wildlife can readily be improved by
the creation of small areas of open water and, in some
instances, the establishment of higher producing food
plants. The nearly level Califon, Cokesbury, and Minoa
soils are rated fair. Most areas are now wooded and
somewhat poorly drained or poorly drained. They have
a slightly lower water table than other soils, and it is
more difficult to develop wetland habitat on them.

Woodland?®

About half of Morris County is wooded. Originally all
of Morris County, except for marshes, was forested
(2). Mixed hardwoods dominate throughout the county,
except in some small isolated areas. In the isolated
areas, hemlock trees grow on cool, moist sites, white
pine on deep sandy soils, and tamarack in some of the
%wampy areas. Eastern redcedar invades abandoned

elds.

During the 350 years of urban development, many
changes have occurred in the woodland. Present condi-
tions in much of the woodland reflect a history of
farming on the rolling lands and repeated cutting on
the steeper slopes. Repeated cutting is most evident in
the northern part of the county, where iron mines were
once prevalent. Here, there is much coppice growth
because of heavy cutting of small diameter trees for
fuelwood, mine props, and furnace poles. The forest
composition was also changed significantly with the
death of the American chestnut.

*RONALD J. SHEA, area forester, New Jersey Bureau of For-
estry, helped prepare this section.

Many of the coppice stands contain desirable trees
of good quality. Rapid urban development and high land
values have forced a decline in the management of
woodland for forest products. A limited number of log-
gers is available to harvest trees. High-quality species
of oak, yellow-poplar, and black walnut are in demand
and command a good stumpage value. Areas of mature
quality stands are not extensive.

There will be extensive areas of woodland in the
county for some time. Use of the woodland, for the most
part, will be multiple. Some areas will protect reser-
voirs. Woodland is important habitat for many animals.
Camping, hunting, fishing, hiking, skiing, picnicking,
bird watching, and snowmobiling are important recrea-
tional activities that are chiefly centered in the wood-
land. ,

Capability Grouping

Some readers, particularly those who farm on a large
scale, may find it practical to use and manage alike
some of the different kinds of soil on their farm. These
readers can make good use of the capability classifica-
tion system, a grouping that shows in a general way
the suitability of soils for most kinds of farming.

The grouping is based on limitations of soils when
used for field crops, the risk of damage when they are
farmed, and the way the soils respond to treatment. The
grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not
take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops that require
special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suit-
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ability and limitations for community development,
trees, or engineering.

In the capability system, all kinds of soil are grouped
at three levels: the class, the subclass, and the unit.
The eight classes in the capability system and the
subclasses and units in Morris County are described in
the list that follows. The capability unit designation for
each soil is shown in the Guide to Mapping Units.

CAPABILITY CLASSES, the broadest groups, are desig-
nated by Roman numerals I to V11l. I'ne numerats in-
dicate progressively greater limitations and narrower
- choices for practical use.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e, w,
8, or ¢, to the class numeral ; for example, ITe. The letter
¢ shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
corrected by artificial drainage) ; s shows that the soil
is limited mainly because it is shallow, droughty, or
stony; and ¢, used in some parts of the United States
but not in Morris County, shows that the chief limita-
tion is climate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and c,
because the soils in class V are subject to little or no
erosion, although they have other limitations that re-
strict their use largely to pasture, woodland, wildlife
habitat, or recreation.

CAPABILITY UNITS are soil groups within the sub-
classes. The soils in one capapility unit are cnougn aliKe
to be suited to the same crops and pasture plants, to
require similar management, and to have similar pro-
ductivity and other responses to management. Thus,
the capability unit is a convenient grouping for making
many statements about management of soils. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol; for example, ITe-5 or
I1Te-7. Thus, in one symbol, the Roman numeral desig-
nates the capability class, or degree of limitation; the
small letter indicates the subclass, or kind of limitation,
as defined in the foregoing paragraph; and the Arabic
numeral specifically identifies the capability unit within
each subclass.

The capability unit numbers are assigned by geo-
graphic areas, so the unit numbers in this county are
not consecutive.

The eight classes in the capability system, the sub-
classes, and the units in the county are described in the
following list.

Class I. Soils have few limitations that restrict manage-
ment or adapted plants that may be grown.
Capability unit I-7.—Nearly level, deep, well-
drained, gravelly, moderately coarse tex-
tured soils. ,
Class II. Soils have some limitations that reduce the
choice of plants or require moderate conservation
practices.

Subclass Ile. Soils that have a moderate risk of
erosion unless protected. )

Capability unit ITe-5.—Gently sloping, (}eep,
well drained or moderately well drained,
gravelly, moderately coarse textured or me-
dium-textured soils that have restrlcte_:d
permeability in the lower part of the subsoil.

Capability unit ITe-7.—Gently sloping, deep,
well-drained, gravelly, moderately coarse
textured soils. .

Capability unit Ile-53.—Gently sloping, deep,
well-drained soils that have a moderately
fine textured subsoil and restricted permea-
bility in the lower .part of the sub'soﬂ.

Capability unit Ile-54.—Gently sloping, deep,
well-drained soils that have a moderately
fine textured subsoil. )

Capability unit IIe-55.—Gently sloping, deep,
well-drained, gravelly soils that have a mpd-
erately fine textured subsoil that has a high
proportion of silt. )

Capability unit IIe-58.—Gently sloping, deep,
well-drained, gravelly soils that have a me-
dium-textured subsoil. )

Capability unit IIe-65.—Gently sloping, rpod-
erately deep, well-drained, shaly, medium-
textured soils. .

Capability unit IIe-71.—Gently sloping, deep,
moderately well drained or somewhat poorly
drained soils that have a moderately fine
textured and medium-textured subsoil.

Subelass ITw. Soils that have moderate limitations
caused by excess water.

Capability unit IIw-25.—Nearly level or
gently sloping, deep, somewhat poo;‘ly
drained, moderately coarse textured soils.

Capability unit IIw-70.—Nearly level or
gently sloping, deep, somewhat poorly
drained, medium-textured soils.

Capability unit IIw-T1.—Nearly level, deep,
moderately well drained or somewhat poorly
drained, moderately fine textured soils.

Class III. Soils have severe limitations that r(.aduce the
choice of plants, require special conservation prac-
tices, or both.

Subelass I1le. Soils that have a severe risk of ero-
sion if they are cultivated and not protected.

Capability unit IIle-5.—Strongly sloping,
deep, well drained or moderately well
drained, gravelly soils that have a mod-
erately coarse textured or medium-textured
subsoil and restricted permeability in the
lower part of the subsoil. )

Capability unit IIle-7.—Strongly sloping,
deep, well-drained, gravelly, moderately
coarse textured soils. )

Capability unit IIIe-25.—Strongly §lop1ng,
deep, moderately well drained soils thgt
have a moderately coarse textured subs_01l.

Capability unit IIle-53.—Strongly sloping,
deep, well-drained soils that have a mod-
erately fine textured subsoil and a fragipan.
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Capability unit IITe-55.—Strongly sloping,
deep, well-drained, gravelly soils that have a
moderately fine textured subsoil that con-
tains a high proportion of silt.

Capability unit IIle-58.—Gently sloping and
strongly sloping, deep, well-drained or ex-
cessively drained soils that have a gravelly,
moderately coarse textured to moderately
fine textured subsoil.

Capability unit IITe-65.—Strongly sloping,
moderately deep, well-drained, shaly, me-
dium-textured soils.

Capability unit IIle-71.—Strongly sloping,
deep, moderately well drained or somewhat
po_(irly drained, moderately fine textured
soils,

Subclass IT1Iw. Soils that have severe limitations
caused by excess water.

Capability unit IIIw-41.—Nearly level, very
poorly drained, deep, organic soils that are
underlain by coarse-textured to fine-tex-
tured mineral materials.

Capability unit IIIw-70.—Nearly level or
gently sloping, deep, somewhat poorly
drained, shaly, medium-textured soils that
arekunderlain by soft, weathered shale bed-
rock.

Class IV. Soils have very severe limitations that restrict
the choice of plants, require very careful manage-
ment, or both.

Subclass IVe. Soils that have a very severe risk
of erosion if they are cultivated and not pro-
tected.

Capability unit IVe-58.—Steep, deep, well
drained and moderately well drained,
gravelly soils that have a moderately fine
te)'{ltured to moderately coarse textured sub-
soil.

Subclass IVs. Soils that have very severe limita-
tions caused mainly by stoniness, shallowness to
a restricting layer, and low available water
capacity.

Capability unit IVs-34.—Gently sloping or
strongly sloping, deep, somewhat poorly
drained, stony soils that have a moderately
coarse textured subsoil and a fragipan.

Subclass IVw. Soils that have very severe limita-
tions caused mainly by excess water or an over-
flow hazard.

Capability unit IVw-36.—Nearly level, deep,
poorly drained or very poorly drained soils
thgtlt have a moderately coarse textured sub-
soil.

Capability unit IVw-80.—Nearly level, deep,
poorly drained soils that have a moderately
fine textured subsoil and are subject to
frequent ponding or overflow.

Capability unit IVw-81.—Nearly level, deep,
poorly drained soils that are subject to pond-
ing or overflow and have a moderately fine
textured subsoil and a coarse or moderately
coarse textured substratum.

Capability unit IVw-82.—Nearly level or

gently sloping, deep, poorly drained, grav-
elly soils that have a moderately fine tex-
tured subsoil.

Class V. Soils are not likely to erode but have other
limitations, impractical to remove, that limit their
use largely to pasture, woodland, or wildlife habitat.
(None in Morris County.)

Class VI. Soils have severe limitations that make them
generally unsuited to cultivation and limit their
farming use largely to pasture, woodland, or wildlife
food and cover.

Subclass VIe. Soils that are severely limited, -
mainly by risk of erosion unless protective vege-
tative cover is established and maintained.

Capability unit VIe-65.—Steep, moderately
deep or shallow, excessively drained or well-
drained, medium-textured soils.

Subelass VIs. Soils that are severely limited by
stoniness, shallowness to rock or other restrict-
ing layers, or low available water capacity.

Capability unit VIs-17.—Gently sloping or
strongly sloping, shallow, well-drained,
rocky or stony, medium-textured soils.

Capability unit VIs-19.—Gently sloping or
strongly sloping, deep, well drained or mod-
erately well drained, very stony soils that
have a moderately coarse textured subsoil
and a fragipan.

Capability unit VIs-34.—Steep, deep, some-
what poorly drained, very stony, moderately
coarse textured soils that have a fragipan.

Capability unit VIs-58.—Steep, deep, exces-
sively drained, very gravelly soils that have
a moderately coarse textured subsoil.

Capaiblity unit VIs-61.—Steep, deep, well-
drained, very stony soils that have a mod-
erately fine textured subsoil.

Capability unit VIs-75.—Gently sloping and
strongly sloping, deep, moderately well
drained and somewhat poorly drained, very
stony soils that have a moderately fine tex-
tured subsoil and a fragipan.

Subeclass VIw. Soils that are severely limited,
mainly by excessive wetness or hazard of over-
flow.

Capability unit VIw-46.—Nearly level, deep,
very poorly drained soils that have a mod-
erately fine textured to moderately coarse
textured subsoil and are subject to very
frequent flooding.

Capability unit VIw-86.—Nearly level, deep,
poorly drained to moderately well drained,
moderately coarse textured or medium-tex-
tured soils that are subject to frequent over-
flow.

Class VII. Soils have very severe limitations that make
them unsuited to cultivation and restrict their use
largely to grazing, woodland, or wildlife habitat.

Subclass VIIe. Soils that are severely limited by
hazard of erosion.

Capability unit VIIe-66.—Very steep, shallow
to soft fractured shale bedrock, excessively
drained, shaly, medium-textured soils.
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Subelass VIIs. Soils that are severely limited by
coarse texture, shallowness to bedrock or other

restricting layers, stoniness, or rock outcrops.

Capability unit VIIs-12.—Gently sloping to
steep, deep, excessively drained, gravelly,

coarse-textured soils.

Capability unit VIIs-22.—Gently sloping to

very steep, shallow to deep, somewhat poorly
drained to excessively drained, extremely
stony or rocky soils that have a moderately
coarse textured or medium-textured subsoil.
Capability unit VIIs-88.—Nearly level or
gently sloping, deep, poorly drained, very
stony or extremely stony soils that have a

fragipan.

Capability unit VIIs-45.—Nearly level, deep,
very poorly drained, very stony, moderately

coarse textured soils that have a fragipan.
Capability unit VIIs-77.—Nearly level or

gently sloping, deep, poorly drained, ex-

tremely stony, medium-textured or mod-
erately fine textured soils that have a fragi-

pan.

65

Subclass VIIw. Soils that are very severely limited
by excess water or hazard of overflow.
Capability unit VIIw-41.—Nearly level, deep
or shallow, very poorly drained, organic
soils over moderately coarse textured to fine-
textured mineral material.

Class VIII. Soils have severe limitations that preclude

their use for commercial plant production and re-
strict their open-space uses to recreation, wildlife
habitat, water supply, or esthetic purposes.
Subclass VIIIs. Soils that are very severely limited
by coarse fragments, rock outcrops, and shallow-
ness.
Capability unit VIIIs-23.—Very steep, ex-
tremely stony soils dominated by rock out-
crops.

Estimated Yields

Table 3 shows estimates of yields for the principal

crops grown in Morris County. The yields are shown
for each of two levels of management.

In table 3, the yields in columns A are obtained under

TABLE 3.—FEstimated average yields per acre of principal crops under two levels of management

[Ratings in columns A are for common management; those in columns B are the best current management. Absence of a rating
indicates crop generally is not grown on this soil. The symbol > means more than]

Corn Hay
Soil Grain Silage Alfalfa-grass Clover-grass
A B A B A B A B
Bu Bu Ton Ton Ton Ton Ton Ton

Adrian muck
Alluvialland ... 2.5-2.8 | 3.0-3.2
Alluvial land, wet ___
Annandale gravelly loam, 8 to 8 percent slopes...._.__._________ 120-130 | 130-140 | 24-26 | 26-28 | 4.5-5.0 | 5.0-5.5 | 3.2-3.6 >3.5
Annandale gravelly loam, 8 to 15 percent slopes.__...___________ 110-120 | 120-130 | 22-24 | 24-26 | 4.0-4.5 | 5.0-5.5 | 3.0-3.2 | 3.2-3.5
Bartley loam, 0 to 3 percent slopes 120-130 | 130-140 | 24-26 | 26-28 | 4.5-5.0 | 5.0-5.5 | 3.2-3.5 >3.5
Bartley loam, 3 to 8 percent slopes 120-130 | 130-140 | 24-26 | 26-28 | 4.5-5.0 | 5.0-5.5 | 3.2-3.5 >3.5
Bartley gravelly loam, 8 to 15 percent slopes ... 110-120 | 120-130 | 22-24 | 24-26 | 4.0-4.5 | 5.0-5.5 | 3.0-3.2 | 3.2-3.
Biddeford silt loam
Boonton gravelly loam, 3 to 8 percent slopes ... 90-100 | 100-110 | 18-20 | 2022 | 3.5-4.0 | 4.0-4.5 | 3.0-3.2 >3.5
Boonton gravelly loam, 8 to 15 percent slopes ... 80-90 90-100 | 16-18 | 18-20 | 3.0-3.5 | 3.5-4.0 | 2.8-3.0 | 3.2-3.56
Bocinton and Haledon extremely stony soils, 8 to 15 percent

slopes _
Califon loam, 0 to 3 percent slopes 90-100 | 110-120 | 16-18 | 18-20 | 3.0-3.5 | 3.5-4.0 | 2.8-3.0 | 8.2-3.5
Califon loam, 3 to 8 percent slopes 90-100 | 110-120 | 18-20 | 22-24 | 2.5-3.0 | 3.5-4.0 | 2.8-3.0 | 3.2-3.56
Califon loam, 8 to 15 percent slopes 80-90 | 100-110 | 16-18 | 20-22 | 2.0-2.5 | 3.0-3.5 | 2.5-2.8 | 3.0-3.2
Califon gravelly loam, 3 to 8 percentslopes._..__________________ 90-100 | 110-120 | 18-20 | 22-24 | 2.5-3.0 | 3.5-4.0 | 2.8-3.0 | 3.2-3.5
Califon very stony loam, 2 to 8 percent slopes
Califon very stony loam, 8 to 15 percent slopes
Califon loam, friable subsoil variant, 8 to 8 percent slopes...._._. 90-100 | 110-120 | 18-20 | 22-24 | 2.5-3.0 | 3.5-4.0 | 2.8-3.0 | 3.2-3.5
Carlisle muck
Cokesbury gravelly loam, 0 to 8 percent slopes...._.__._._.______| 80-90 | 100-110 | 16-18 | 20-22 2.2-2.5 | 2.8-3.0
Cokesbury gravellylloam, 3 1to 8 percent slopes.__.______________| 80-90 | 100-110 | 16-18 | 20-22 2.2-2.5 | 2.8-3.0
Cokesbury extremely stony loam, 0 to 8 percent slopes...__.___| . ..
Edneyville gravelly loam, 3 to 8 percent slopes___ | 110-120 | 120-130 | 22-24 | 24-26 | 4.0-4.5 | 45-5.0 | 3.0-3.2 | 3.2-3.5
Edneyville gravelly loam, 8 to 15 percent slopes.. ] 100-110| 110-120 | 24-22 | 22-24 | 3.5-4.0 | 4.0-4.5 | 2.8-3.0 | 3.0-3.2
Edneyville gravelly loam, 15 to 25 percent slopes 80-90 | 100-110| 16-18 | 20-22 | 3.0-3.5 | 3.5-4.0 | 2.56-2.8 | 2.8-3.0
Ellington fine sandy loam, loamy subsoil variant, 3 to 8

percent slopes 100-110 | 110-120 | 20-22 | 22-24 | 4.0-4.5 | 4.5-5.0 | 3.0-3.2 | 3.2-3.5
Ellington fine sandy loam, loamy subsoil variant, 8 to 15

Derient slopes _____ 90-100 | 100-110 | 18-20 | 20-22 | 8.5-4.0 | 4.0-4.5 | 2.8-3.0 | 3.0-3.2
Ellington fine sandy loam, loamy subsoil variant, 15 to 25

percent slopes v N ’ 80-90 90-100 | 16-18 | 18-20 | 3.0-3.5 | 3.5-4.0 | 2.5-2.8 | 2.8-3.0
Haledon silt lJoam, 3 to 8 percent slopes 80-90 90-100 | 16-18 | 18-20 | 3.0-3.5 | 3.5-4.0 | 2.5-2.8 | 2.8-3.0
Haledon, silt loam, 8 to 15 percent slopes 70-80 80-90 | 14-16 | 16-18 | 3.0-3.5 | 3.5-4.0 | 2.2-2,5 | 2.5-2.8
Hibernia stony loam, 38 to 15 percent slopes 60-70 70-80 | 12-14 | 14-16 | 2.5-3.0 | 3.0-3.5 | 2.0-2.2 | 2.2-2.6
Hibernia very stony loam, 15 to 25 percent slopes.
Holyoke rocky silt loam, 5 to 15 percent slopes
Holyoke-Rock outcrop complex, 15 to 85 percent slopes
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TABLE 3.—Estimated average yields per acre of principal crops under two levels of management—Continued

Corn Hay
Soil Grain Silage Alfalfa-grass Clover-grass
A B A B A B A B
Bu Bu Ton Ton Ton Ton Ton Ton
Klinesville shaly silt loam, 25 to 85 percent slopes
Made land, sanitary land fill
Minoa silt loam, 0 to 3 percent slopes 90-100 | 110-120 | 18-20 | 22-24 | 2.5-3.0 | 3.5-4.0 | 2.8-3.0 | 3.0-3.2
Minoa silt loam, 3 to 8 percent slopes 90-100 | 110-120 | 18-20 | 22-24 | 3.0-3.5 | 3.5-4.0 | 2.8-3.0 | 3.0-3.2
Muck, shallow over clay
Muck, shallow over loam
Neshaminy gravelly silt loam, 3 to 8 percent slopes .| 120-130 |130-140 | 24-26 | 26-28 | 4.5-5.0 | 5.0-5.5 | 3.2-3.5 >3.5
Neshaminy gravelly silt loam, 8 to 15 percent slopes 110-120 |124-130 | 22-24 | 24-26 | 4.5-5.0 | 5.0-5.5 | 3.2-3.5 >3.5
Neshaminy very stony silt loam, 15 to 25 percent slopes
Netcong gravelly sandy loam, 3 to 8 percent slopes......_______| 100-110 |110-120 | 20-22 | 22-24 | 4.0-4.5 | 4.5-5.0 | 3.0-3.2 | 3.2-3.5
Netcong gravelly sandy loam, 8 to 15 percent slopes .| 90-100 |100-110 | 18-20 | 20-22 | 4.0-4.5 | 4.5-5.0 | 3.0-3.2 | 3.2-3.5
Otisville gravelly loamy sand, 8 to 15 percent slopes
" Otisville gravelly loamy sand, 15 to 25 percent slopes

Parker gravelly sandy loam, 3 to 15 percent slopes .| 60-70 70-80 | 12-14 | 14-16 | 2.0-2.5 | 2.5-3.0 | 1.8-2.0 | 2.0-2.2
Parker very gravelly sandy loam, 15 to 25 percent slopes
Parker-Edneyville extremely stony sandy loams, 3 to 15

percent slopes _
Parker-Edneyville extremely stony sandy loams, 15 to 25

percent slopes
Parker-Rock outcrop complex, 20 to 35 percent slopes
Parsippany silt loam 50-60 80-90 |12-14 | 16-18 1.5-1.8 | 2.5-2.8
Parsippany silt loam, sandy loam substratum | 50-60 80-90 |12-14 | 16-18 - 1.5-1.8 | 2.5-2.8
Pattenburg gravelly loam, 38 to 8 percent slopes... 60-70 80-90 |12-14 | 14-16 | 1.5-2.0 | 2.0-2.5 | 1.8-2.0 | 2.0-2.2
Pattenburg gravelly loam, 8 to 15 percent slopes 50-60 70-80 |12-14 | 14-16 | 1.5-2.0 | 2.0-2.5 | 1.8-2.0 | 2.0-2.2
Penn shaly silt loam, 3 to 8 percent slopes 80-90 90-100 | 16-18 | 18-20 | 2.5-3.0 | 3.0-3.5 | 2.2-2.5 | 2.5-2.8
Penn shaly silt loam, 8 to 15 percent slopes 70-80 80-90 | 14-16 | 16-18 | 2.0-2.5 | 2.5-3.0 | 2.0-2.2 | 2.2-2.5
Penn-Klinesville shaly silt loams, 15 to 25 percent slopes
Pits, sand and gravel
Pompton sandy loam, 0 to 3 percent slopes 90-100 |100-110 | 18-20 | 20-22 | 2.5-3.0 | 8.5-4.0 | 2.2-2,5 | 2.8-3.0
Pompton sandy loam, 3 to 8 percent slopes 80-90 |100-110 | 16-18 | 22-24 | 2.5-3.0 | 3.5-4.0 | 2.5-2.8 | 3.0-3.2
Preakness sandy loam, 0 to 4 percent slopes 60-70 80-90 |12-14 |16-18 2.2-25)2.8-3.0
Preakness sandy loam, dark surface variant | 60-70 80-90 |12-14 (16-18 [ | | 2.0-2.2 | 25-28
Reaville shaly silt loam, deep variant, 0 to 5 percent slopes...__| 60-70 8090 |12-14 | 16-18 | 2.0-2.5 | 3.0-3.5 | 2.2-2.5 | 2.5-2.8
Ridgebury very stony loam, 0 to 3 percent slopes ..
Ridgebury extremely stony loam, 3 to 10 percent slopes
Riverhead gravelly sandy loam, 0 to 3 percent slopes .| 90-100 §100-110 | 18-20 | 20-22 | 2.5-3.0 | 3.5-4.0 | 2.2-2.5 | 2.8-3.0
Riverhead gravelly sandy loam, 3 to 8 percent slopes . 90-100 |100-110 | 18-20 | 20-22 | 2.5-3.0 | 3.5-4.0 | 2.2-2.5 | 2.8-3.0
Riverhead gravelly sandy loam, 8 to 15 percent slopes 70-80 90-100 | 16-18 | 18-20 | 2.5-3.0 | 3.5—4.0 | 2.0-2.2 | 2.5-2.8
Riverhead gravelly sandy loam, neutral variant, 2 to 8

percent slopes ... 90-100 |100-110 | 18-20 | 20-22 | 3.0-3.5 | 3.0-3.5 | 2.2-2.5 | 2.8-3.0
Rockaway gravelly sandy loam, 3 to 8 percent slopes | 90-100 |100-110 | 18-20 | 20-22 | 4.0-4.5 | 4.5-5.0 | 3.0-3.2 | 3.2-3.5
Rockaway gravelly sandy loam, 8 to 15 percent slopes | 70-80 90-100 | 16-18 | 18-20 | 3.5-4.0 | 4.0-4.5 | 3.0-3.2 | 3.2-3.5
Rockaway very stony sandy loam, 3 to 15 percent slopes
Roqikaway extremely stony sandy loam, 15 to 25 percent

slopes
Rockaway-Rock outcrop complex, 3 to 15 percent slopes
Rockaway-Rock outcrop complex, 15 to 25 percent slopes
Rockaway-Rock outcrop complex, 25 to 45 percent slopes
Rock outerop .
Rock outcrop-Rockaway complex, steep
Turbotville loam, 0 to 8 percent slopes 90-100 (110-120 | 18-20 | 22-24 | 2.5-3.0 | 3.5-4.0 | 2.8-3.0 | 3.2-3.5
Turbotville loam, 8 to 8 percent slopes. 90-100 (110-120 |18-20 |20-24 | 2.5-3.0 | 3.5-4.0 | 2.8-3.0 | 3.2-3.5
Urban land __.
Urban land, wet __..
Urban land-Edneyville complex
Urban land-Haledon complex
Urban land-Neshaminy complex -
Urban land-Penn complex _
Urban land-Preakness complex
Urban land-Riverhead complex
Urban land-Rockaway complex, gently sloping and sloping___|
Urban land-Rockaway complex, moderately steep
Urban land-Whippany complex ...
Washington loam, 0 to 8 percent slopes 130-140 >140 [ 26-28 | >28 | 4.5-5.0 | 5.0-5.5 | 3.2-3.5 >3.5
Whippany silt loam, 0 to 3 percent slopes 80-90 |100-110 | 16-18 | 20-22 | 8.0-3.5 | 4.0-4.5 | 2.8-3.0 | 3.0-3.2
Whippany silt loam, 8 to 8 percent slopes 80-90 |100-110 | 16-18 | 20-22 | 2.5-3.0 | 4.0-4.5 | 2.8-3.0 | 3.0-3.2
Whippany silt loam, sandy loam substratum, 0 to 3 percent

slopes ... 90-100 |100-110 | 18-20 | 20-22 | 3.0-3.5 | 4.0-4.5 | 2.8~3.0 | 3.0-3.2
Whippany silt loam, sandy loam substratum, 3 to 8 percent

slopes 80-90 |[100-110 | 16-18 | 20-22 | 2.5-3.0 | 4.0-4.5 | 2.8-3.0 | 3.0-3.2
Whitman very stony loam
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common management and those in columns B are ob-
tained under intensive management. An intensive level
of management includes practices that improve or
mgintain the tilth and available water capacity of the
soil ; the removal of excess water; practices that help
to control erosion; suitable methods of plowing, pre-
p_aring the seedbed, and cultivating ; controlling weeds,
diseases, and insects ; maintaining fertility and reaction
at optimum levels; selecting high-yield crop varieties
suited to the area and soil; and planting, cultivating,
and harvesting at the proper times and in the proper
way.

In the common level of management the farmers use
some, but not all, of the practices listed under intensive
management, or the practices are used less effectively.
This is the level of management common to most farms
in the county.

Engineering Uses of the Soils*

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning officials, town
and city managers, land developers, engineers, con-
tractors, and farmers.

_Among properties of soils highly important in en-
gineering are permeability, strength, compaction char-
acteristics, drainage, shrink-swell potential, grain size,
plasticity, and reaction. Also important are depth to the
water table, depth to bedrock, and slope. These prop-
erties, in various degrees and combinations, affect con-
struction and maintenance of roads, airports, pipelines,
foundations for small buildings, irrigation systems,
ponds and small dams, and systems for disposal of
sewage and refuse.

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, com-
mercial, and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan drainage systems, irrigation systems,
ponds, terraces, and other structures for con-
trolling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
which they are built, for the purpose of pre-
dicting performance of structures on the same
or similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-
country movement of vehicles and construction
equipment.

7. Develop preliminary estimates pertinent to
construction in a particular area.

) Most of the information in this section is presented
in tables 4, 5, and 6, which show, respectively, several

*CARMELO J. MONTANA, engineer, Soil Conservation Service,
helped to prepare this section.

estimated soil properties significant in engineering,
interpretations for various engineering uses, and re-
sults of engineering laboratory tests on soil samples.

This information, along with the soil map and other
parts of this publication, can be used to make inter-
pretations in addition to those given in table 5, and it
also can be used to make other useful maps.

This information, however, does not eliminate need
for further investigations at sites selected for engi-
neering works, especially works that involve heavy
loads or require excavations to depths greater than
those shown in the tables, generally depths of more
than 6 feet. Also, inspection of sites, especially the
small ones, is needed because many delineated areas of
a given soil mapping unit may contain small areas of
other kinds of soil that have strongly contrasting prop-
erties and different suitabilities or limitations for soil
engineering.

Some of the terms used in this soil survey have
special meaning in soil science that may not be familiar
to engineers. The Glossary defines many of these terms
as they are commonly used in soil science.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(12), used by the Soil Conservation Service, Depart-
ment of Defense, and other agencies, and the AASHO
system (1), adopted by the American Association of
State Highway Officials.

In the Unified system soils are classified according to
particle-size distribution, plasticity, liquid limit, and
organic-matter content. Soils are grouped in 15 classes.
There are eight classes of coarse-grained soils, identified
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes
of fine-grained soils, identified as ML, CL, OL, MH, CH,
and OH ; and one class of highly organic soils, identified
as Pt. Soils on the borderline between two classes are
designated by symbols for both classes; for example,
ML-CL.

The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion and maintenance. In this system a soil is placed in
one of seven basic groups that range from A-1 to A-7
on the basis of grain-size distribution, liquid limit, and
plasticity index. In group A-1 are gravelly soils of high
bearing strength, or the best soils for subgrade (founda-
tion). At the other extreme, in group A-T7, are clay
soils that have low strength when wet and are the
poorest soils for subgrade. Where laboratory data are
available to justify a further breakdown, the A-1, A-2,
and A-7 groups are divided as follows: A-1-a, A-1-b;
A-2-4, A-2-5, A-2-6, A-2-T; and A-7-5 and A-7-6.
As additional refinement, the engineering value of a
soil material can be indicated by a group index number.
Group indexes range from 0 for the best material to 20
or more for the poorest. The AASHO classification for
tested soils, with group index numbers in parentheses,
is shown in table 6; the estimated classification, without
group index numbers, is shown in table 4 for all soils
mapped in the county.
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TABLE 4.—FE'stimated chemical and

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil.
to other series that are listed in the first column of this

Depth to— . .
. . Depth Classification
Soil series and map symbols Seasonal from Dominant USDA texture®
Bedrock high wa- surface
ter table Unified
Ft Ft In
Adrian: Ad >10 20 0-42 Muck Pt
42-60 Loamy sand SM
Alluvial land:
Ae ] >6 ‘14
Most properties too
variable to estimate.
Am___. >6 ‘0
Most properties too
variable to estimate.
Annandale: AnB, AnC.___________ 6—>10 >10 0-11 Gravelly loam . ML, CL, SM, SC
11-32 Gravelly loam, gravelly clay loam _____ ML, CL, SM, SC
32-44 Gravelly sandy loam .| SM, SC, ML, CL
44-76 Gravelly sandy loam ... SM, SC, ML, CL
Bartley: BaA, BaB,BbC.._._______ 6->10 2-4 0-11 Toam .. ML, CL
11-32 Clay loam, loam, sandy clay loam ______ ML, CL
32-42 Sandyloam . .| SM, SC, ML, CL.
42-88 Very fine sandy loam ... _| SM, SC, ML, CL
Biddeford: Bd._._.._._._._. | >10 40 0-8 Muck Pt
8-18 Silt loam________. CL
18-44 Silty clayloam .. .. .| CL,CH
44-60 Silt loam .1 ML
*Boonton: BoB, BoC, BpC.......____. >6 1%—>6 0-6 Gravelly loam | ML
For Haledon part of BpC, 6-30 Fine sandy loam ... ML, CL, SM
see Haledon series. 30-45 Gravelly fine sandy loam ... ... ML, SM
45-60 Gravelly sandy loam . SM
Califon: CaA, CaB, CaC, CbB, >6 b4 0-9 Loam ] ML, CL
CcB, CcC. 9-23 Clay loam________. CL, SC, ML
23-57 Sandy loam SM, SC
57-60 Sandy loam SM, SC
Califon variant: cdB___________ >10 %4 0-12 Gravelly loam ML, CL
1240 Sandy loam, sandy clay loam, ML, CL, SM, SC
gravelly sandy clay loam.
40-60 Sandy loam SM, SC
Carlisle: Cm >10 20 0-60 Muek ] Pt
Cokesbury: CoA, CoB, CsB..._____ , >6 0-1 0-9 Gravelly loam, extremely stony ML, SM
loam.
9-25 Gravelly clay loam, loam ... . _ | ML, CL, SM, SC
25-35 Loam | ML, CL
35-60 Gravelly loam e ML, CL, SM, SC
Edneyville: EdB, EdC, EdD..__|  6->10 >10 0-10 Gravellyloam . .| SM, ML, CL
10-37 Sandy loam, sandy clay loam SC, SM, ML, CL
37-60 Sandyloam. . ] SM
Ellington variant: EI8, EIC, EID __| >10 14 0-10 Fine sandy loam . SM, SC, ML, CL
10-20 Finesandy loam ... .1 SC,SM, ML, CL
20-40 Fine sandy loam ... SC, SM, ML, CL
40-60 Gravelly clay loam ML, CL, SM, SC
Haledon: HaB,HaC..... | >b %-11, 0-10 Siltloam ... .. ML, CL
10-18 Siltleam . ML, CL
18-46 Siltloam._. .. | ML, CL
46-64 Very fine sandy loam . .. SM, SC
Hibernia: HbC HID____.__ . >10 %1% 0-7 Gravelly loam
7-20 Gravelly sandy loam
20-46 Gravelly sandy loam
46-60 Stony sandy loam__.. . . ]
Holyoke: HoC, HrE.._______ . ! 1-11% ®) 0-6 Gravelly siltloam .
Rock outerop part of HrE 6-17 Cobbly siltloam ...
too variable to estimate. 17 Basalt bedrock.
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physical properties of the soils

These soils may differ in properties and limitations. For this reason it is necessary to follow carefully the instructions for referring
table. The symbol < means less than; > means more than]

Classification— Coarse . . . ) .
Continued fraction | Percentage less than 8 inches passing sieve— Available Shrink-
greater Permea- water Reaction swell
than 3 No. 4 No. 10 No. 40 No. 200 bility capacity potential
AASHO inches (4.7mm) | (2.0 mm) | (0.42 mm)|(0.074 mm)
In perin
In per hr of depth pH

0 >6.0 0.30-0.35 5.6-6.5 3 Low.
A-2 0-2 90-100 85-100 50-75 15-30 >6.0 0.08-0.12 5.6-6.5 Low.
A4 0-5 85-95 80-95 60-85 40-60 0.6-2.0 0.16-0.20 5.1-6.0 Low.
A-6 0-3 85-95 75-85 55-80 40-70 0.6-2.0 0.16-0.20 5.1-6.0 Low.
A-4,A-6 0-3 85-95 75-85 70-85 40-60 <0.2 0.10-0.14 5.1-6.0 Low.
A-4,A-6 0-3 85-95 70-80 50-65 40-60 0.6-2.0 0.10-0.14 5.1-6.0 Low.
A-4, A-T 0-5 95-100 75-95 75-85 60-75 0.6-2.0 0.16-0.20 6.1-6.5 Low.
A-4,A-6 0-5 95-100 75-95 70-85 55-75 0.6-2.0 0.12-0.18 5.6-6.5 Moderate.
A-2, A4 0-5 90-100 75-95 65-80 30-55 <0.2 0.08-0.12 6.6-7.3 Low.
A-2, A4 0-5 95-100 75-95 70-85 30-55 0.6-2.0 0.16-0.20 6.6-7.3 Low.
A-8 0 2.0-6.0 0.28-0.35 5.6-6.5 ? Low.
A4 0 100 95-100 70-85 65-80 0.2-0.6 0.22-0.26 5.6-6.5 Low.
A-6, A-T 0 100 95-100 85-95 70-85 <0.2 0.14-0.18 5.6-6.5 Moderate.
A-6 0 100 95-100 80-95 65-80 0.2-0.6 0.14-0.18 6.1-7.3 Low.
A4 0-15 85-100 80-95 65-80 55-70 0.6-2.0 0.15-0.19 4.5-5.5 Low.
A4 0-15 85-100 80-95 75-85 55-75 0.6-2.0 0.15-0.19 45-5.5 Low.
A4 0-15 85-100 80-95 70-85 40-65 >0.2 0.06-0.10 5.6-7.3 Low.
A-2 0-15 80-95 75-85 65-80 25-35 0.2-0.6 0.06-0.10 5.6-7.3 Low.
A4 0-10 80-95 75-95 70-90 55-70 0.6-2.0 0.18-0.24 5.1-6.0 Low.
A-4, A-6 0-10 90-95 85-95 45-60 40-75 0.6-2.0 0.16-0.22 5.1-6.0 Moderate.
A-2,A4 0-5 90-95 85-95 50-65 30-50 >0.2 0.06-0.10 5.1-6.0 Low.
A-2, A4 0-5 90-95 85-90 556-70 30-40 0.6-2.0 0.16-0.20 5.1-6.0 Low.
A4 0-5 85-100 80-100 55-T5 55-T0 0.6-2.0 0.16-0.20 5.1-6.5 Low.
A4 0-5 80-95 70-90 60-75 40-65 0.6-2.0 0.14-0.18 4.5-6.0 Low.
A-2 A4 0-5 95-100 85-95 50-75 30-40 0.6-2.0 0.12-0.16 4,5-6.0 Low.

0 >6.0 0.30-0.35 5.6-6.5 ? Low.
A4 0-15 80-95 75-85 65-85 45-70 0.6-2.0 0.14-0.16 5.6-6.0 Low.
A-4,A-6 0-5 80-95 75-85 60-70 45-70 0.2-0.6 0.12-0.16 5.1-6.0 Moderate.
A4 0-5 80-95 70-85 55-T0 556-70 <0.2 0.08-0.12 5.1-6.0 Low.
A4 0-5 80-95 50-70 45-65 45-65 <0.2 0.10-0.14 5.1-6.0 Low.
A-2, A4 0-15 70-85 65-85 45-60 40-60 0.6-2.0 0.12-0.16 45-5.5 Low.
A-2, A4 0-10 80-90 70-85 55-75 30-55 0.6-2.0 0.12-0.16 4.5-5.5 Low.
A-2, A4 0-10 85-100 80-90 60-85 25-40 0.6-2.0 0.12-0.16 4,5-5.5 Low.
A-4 0-3 95-100 90-95 70-90 40-55 0.6-2.0 0.14-0.18 4.5-5.5 Low.
A4 0-3 95-100 90-100 70-90 40-55 0.6-2.0 0.13-0.18 4.5-5.5 Low.
A4 0-3 85-95 75-90 60-90 40-55 0.2-0.6 0.12-0.16 4.5-5.5 Low.
A-2, A4 0-5 75-85 65-85 |. b5-T75 25-65 0.2-0.6 0.10-0.16 4.5-5.5 Low.
A4 0-15 90-100 85-100 65-85 55-80 0.6-2.0 0.16-0.20 5.1-5.5 Low.
A-4 0-15 85-100 75-100 65-85 55-85 0.6-2.0 0.16-0.20 5.1-5.5 Low.
A-4 0-10 85-100 75-95 65-85 55-85 <0.2 0.06-0.10 5.1-6.6 Low.
A-2, A4 0-10 75-100 70-95 55-70 30-50 0.2-0.6 0.06-0.10 6.1-7.3 Low.
A-2, A4 0-5 70-85 65-75 55-70 3045 0.6-2.0 0.08-0.12 45-5.5 Low.
A-2,A-4 0-5 70-90 65—-80 60-75 25-45 0.6-2.0 0.08-0.12 4.5-5.5 Low.
A-2, A4 0-10 70-90 65-80 55-70 2540 <0.2 0.08-0.12 4.5-5.5 Low.
A-2 0-10 80-95 60-75 55-70 25-35 0.2-0.6 0.05-0.10 45-5.5 Low.
A4 0-10 75-95 75-85 50-65 45-60 0.6-2.0 0.15-0.20 456-5.5 Low.
A4 0-10 70-95 70-85 556-70 55-65 0.6-2.0 0.15-0.20 45-5.5 Low.




70 SOIL SURVEY
TABLE 4.—Estimated chemical and
Depth t
. . o Depth Classification
Soil series and map symbols Seasonal from Dominant USDA texture*
Bedrock high wa- surface
ter table Unified
Ft Ft In
Klinesville: KIE_._._______ 1-1% Q) 0-2 Shaly silt loam GM, SM, SC
2-14 Very shaly siltloam . GM, SM, SC
14 Shale bedrock.
Made land: Ma.
Too variable to estimate.
Minoa: MIA MB._ >10 %-1% 0-6 Silt loam ML, CL
6-30 Silt loam, fine sandy loam ... ML, CL, SM, SC
30-60 Loamy fine sand, silt loam, and SM, ML
loamy very fine sand.
Muck:
Ms >10 20 0-30 Muek . ] Pt
30-60 Clay... . CL,CH
Mu >10 0 0-25 Muck Pt
25-60 Loam ML, CL
Neshaminy: NeB, NeC, NfD___.____| 4-10 >10 0-8 Gravelly siltloam . - ML, CL
8-39 Gravelly and cobbly clay loam ... ML, CL, SC, GM, GC
39-54 Cobbly clay loam . .. .| ML, CL, GM, GC
54-60 Sandyloam.._._....._. . GM, SM
Netcong: NtB,NtC . >10 >10 0-13 Gravelly sandy loam .. __ SM, SC
13-41 Gravelly sandy loam, sandy loam ______. SM, SC
41-60 Sandy loam SM, SC
Otisville: otc,omd._ .| >10 >10 0-8 Gravelly loamysand ... GM, SM, SP-SM
8-14 Gravelly loamy sand __ | SM, SP-SM, GP-GM
14-60 Very gravellysand .. GM, GP-GM, SM,
SP-SM
*Parker: PaC, PbD, PeC, PeD, PfE._ 4-10 >10 0-5 Very gravelly sandy loam | GM, SM
For Edneyville part of PeC 5-31 Very gravelly loam, very gravelly GM, GC
and PeD, see Edneyville sandy loam.
series. Rock outcrop 31-60 Sandyloam._.__._.._._ . | GM
part of PfE too variable
to estimate.
Parsippany:
Ph >10 20-1 0-7 Silt loam.... ML, CL
7-34 Clay loam, silty clay loam, silt loam .| ML, CL
34-64 Silty clay loam 1 ML, CL
Pk. >10 0-1 0-7 Silt loam__. ML, CL.
7-34 Clay loam, silty clay loam, silt loam .| ML, CL
34-60 Fine sandy loam, silt loam_....__ SM, SC, ML, CL
Pattenburg: PIB,PIC____ 3%-10 >10 0-10 Gravelly loam | SM
10-34 Gravellyloam. .. SM
34-60 Very gravelly sandy loam _ .. GM, SM
*Penn: PnB, PnC,PoD.. . 1%-3% 4->6 0-8 Shaly silt loam ML, CL:
For Klinesville part of poD, 8-30 Shaly silt loam ML, CL
see Klinesville series. 30-36 Very shaly silt loam GM, SM
36 Shale or siltstone bedrock.
Pits: ps®
Too variable to estimate.
Pompton: PtA, PB_____ | >10 215 11 0-7 Sandy loam .| SM
7-36 Sandy loam, gravelly sandy loam______| SM
36-60 Gravelly loamy sand SM, SP-SM
Preakness: PvA___.__ . >6 40-1 0-8 Sandy loam SM, SC
8-30 Sandy loam | SM, SC
30-60 Loamy sand, sandy loam.._____.________ SM, SP-SM
Preakness variant: Pw._.___ | >10 20 0-8 Muek. ... Pt
8-32 Loamy sand, sandy loam SM
32-60 Loamy sand, sandy loam SM, SP-SM
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physical properties of the soils—Continued

Classification— Coarse . . .
Continued fraction | Percentage less than 3 inches passing sieve— Available . Shrink-
greater Permea- water Reaction swell
than 3 No. 4 No. 10 No. 40 No. 200 bility capacity potential
AASHO inches (4.7 mm) | (2.0 mm) | (0.42 mm)|(0.074 mm)
In per in
In per hr of depth pH
A-2,A-4 0-10 50-85 50-80 30-60 20-40 2.0-6.0 0.12-0.15 5.1-5.5 Low.
A-2,A-4 0-10 35—-60 35-50 20-40 15-40 2.0-6.0 0.07-0.11 5.1-6.0 Low.
A4 0-5 90-100 85-100 60-80 60-80 0.6-2.0 0.20-0.24 5.6-7.0 Low.
A4 0-5 95-100 85-100 80-95 45-85 0.2-2.0 0.16-0.20 5.1-6.5 Low.
A-2, A4 0-5 95-100 85-100 75-90 15-70 0.6-6.0 0.10-0.14 6.1-7.3 Low.
A-8 0 >6.0 0.30-0.35 5.6-6.5 3 Low.
A-6, A-7 0 100 95-100 85-95 75-90 0.2-0.6 0.14-0.18 6.1-7.3 Moderate.
A-8 0 >6.0 0.30-0.35 5.6-6.5 3 Low.
A-4, A-6 0-5 90-100 85-95 75-90 55-70 0.2-2.0 0.18-0.22 5.6-7.3 Low.
A4 0-10 85-100 65-90 60-70 60-70 0.6-2.0 0.18-0.23 5.6-6.0 Low.
A-4, A-6 5-25 75-90 60-90 50-80 45-75 0.6-2.0 0.16-0.20 5.6-6.0 Moderate.
A4 10-30 70-80 65-80 55-76 45-70 0.6-2.0 0.16-0.20 5.6-6.0 Low.
A-2, A4 0-30 50-90 50-90 40-55 25-40 0.6-2.0 0.14-0.18 5.6-6.0 Low.
A-2, A4 0-10 75-95 70-80 50-65 25-40 2.0-6.0 0.10-0.14 4.5-6.5 Low.
A-2,AH4 0-10 75-90 60-90 50-65 25-40 2.0-6.0 0.09-0.13 4.5-6.5 Low.
A-2, A4 0-10 75-90 65-80 50-65 30-40 2.0-6.0 0.09-0.13 4.5-6.5 Low.
A-1, A-2 5-15 55-T70 50-70 30-45 10-20 >6.0 0.06-0.10 4.5-6.0 Low.
A-1, A2 5-15 55-80 50-80 20-35 10-25 >6.0 0.05-0.09 4.5-6.0 Low.
A-1 5-35 45-60 35-60 15-30 5-15 >6.0 0.02-0.05 4.5-6.0 Low.
A-1, A-2 15-30 55-70 40-70 15-30 15-30 2.0-6.0 0.10-0.14 4.5-5.5 Low.
A-1,A-2 A4 15-30 50-65 40-65 20-35 1540 2.0-6.0 0.08-0.12 4.5-5. Low.
A-1, A2 20-35 50-65 30-45 15-30 20-30 >6.0 0.08-0.12 4,6-5.5 Low.
A-4,A-6, A-T 0 100 95-100 70-85 60-85 0.2-0.6 0.20-0.26 5.6-6.0 Low.
A-T7, A-6 0 100 95-100 85-95 65-90 <0.2 0.18-0.24 5.1-6.5 Moderate.
A-6 0 100 95-100 80-95 75-90 0.2-0.6 0.14-0.18 6.1-7.3 Moderate.
A-4,A-6, A7 0 100 95-100 70-85 60-85 0.2-0.6 0.18-0.22 5.6-6.0 Low.
A-T7, A-6 0 100 95-100 85-95 65-90 <0.2 0.18-0.22 5.1-6.5 Moderate.
A4 0 100 95-100 70-90 40-70 0.6-2.0 0.14-0.20 6.1-7.3 Low.
A4 0-10 70-85 65-85 50-65 40-50 0.6-2.0 0.16-0.20 5.1-5.5 Low.
A4 0-10 75-90 60-85 60-75 40-50 0.6-2.0 0.14-0.18 5.1-5.5 Low.
A-2 10-25 60-75 45-65 45-60 25-35 >6.0 0.06-0.10 4.5-5.0 Low.
A-4,A-6 0-5 80-95 70-85 60-75 60-70 0.2-2.0 0.17-0,22 4.5-5.5 Low.
A-4,A-6 0-10 80-95 65-80 60-75 55-70 0.6-2.0 0.13-0.18 4.5-6.5 Low.
A-2, A4 0-20 55-70 40-60 35-50 25-40 2.0->6.0 0.09-0.12 5.1-6.5 Low.
A-2, A4 0-5 85-100 85-100 70-85 3040 2.0-6.0 0.12-0.16 4.5-5.5 Low.
A-2, A4 0-5 85-100 80-100 70-85 25-40 2.0-6.0 0.14-0.18 5.1-5.56 Low.
A-2 0-5 70-100 60-100 60-90 10-25 >6.0 0.06-0.10 4.5-5.5 Low.
A-2, A4 0-5 95-100 90-100 60-75 30-40 2.0-6.0 0.12-0.16 4.5-5.5 Low.
A-2 A4 0-5 85-100 80-95 35-50 30-40 2.0-6.0 0.10-0.16 4.5-5.5 Low.
A-1, A-2 0-10 75-100 50-100 35-50 10-35 2.0->6.0 0.07-0.13 4.5-5.5 Low.
A-8 >6.0 0.30-0.35 4,6-6.0 Low.
A-2 0-5 85-100 65-80 35-50 20-35 2.0-6.0 0.08-0.12 5.1-6.0 Low.
A-2 0-15 90-100 80-100 35-50 10-30 2.0-6.0 0.05-0.10 4.0-6.0 Low.
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TABLE 4.—FE'stimated chemical and

Depth to— . .
. Depth Classification
Soil series and map symbols Seasonal from Dominant USDA texture®
Bedrock | high wa- surface
ter table Unified
Ft Ft In
Reaville variant: ReB._..._ | 3%-5 %4 0-8 Shaly silt loam ML, CL
8-30 Shaly silt loam ML, CL
3045 Very shaly silt loam GM, GC, ML, CL:
45 Shale bedrock.
Ridgebury: RgA,RIB...__ | >10 0-1 0-9 Gravelly loam, sandy loam .| GM, GC, SM, SC
9-14 Gravelly sandy loam_________ | SM, SC
14-36 Gravelly sandy loam | SM
36-60 Gravelly sandy loam SM
Riverhead: RmA.RmB, RmC__.___._.. >10 >10 0—4 Gravellysandy loam .. SM, SC
4-28 Gravelly sandy loam .. SM, SC
28-60 Loamy sand, gravelly loamy sand.....__| SM
Riverhead variant: RnB..______| >10 6->10 0-10 Gravelly sandyloam | SM
10-38 Gravelly sandy loam, gravelly SM
loamy sand.
38-66 Gravelly loamy sand SM, SP-SM
*Rockaway: RoB, RoC, RpC, RrD, >10 1%%->10 0-8 Cobbly sandy loam ] SM, SC
RsC, RsD, RsE. 8-20 Gravelly sandy loam ___ SM, SC
Rock outerop part of RsC, 20-40 Gravelly sandy loam 1 SM, SC
RsD, and RsE too variable 40-60 Gravelly sandy loam SM, SC
to estimate.
*Rock outcrop: Rt, RvF.
Properties too variable to
estimate. For Rockaway
part of RvF, see Rock-
away series.
Turbotville: TuA, TuB__________| 5->8 145114 0-8 Loam ML, CL
8-20 Loam ML, CL
20-36 Loam ML, CL
36-60 Loam, gravelly fine sandy loam _______| ML, SM, SC
*Urban land: Uaq, Ub, Ue, Uh, Uk,
Um, Un, Up, UrC, UrD, Uw.
Properties too variable to
estimate. For Edneyville
part of Ue, Haledon part
of Uh, Neshaminy part of
Uk, Penn part of Um,
Preakness part of Un,
Riverhead part of Up,
Rockaway part of UrC
and UrD, and Whippany
part of Uw, see the
respective series.
‘Washington: WoB______._________| >6 >10 0-7 Loam ML, CL
7-20 Loam ML, CL
20-41 Clay loam, silt loam ML, CL
41-78 Silt loam ML, CL
Whippany: )
WhA, WhB >10 %-1% 0-9 Silt loam ML, CL
9-40 Silt loam, silty elay loam .| CL, CH
40-60 Silt loam ML, CL
WIA, wWiB >10 1%-1% 0-9 Silt loam ML, CL
9-40 Silt loam, silty clayloam .| CL, CH
40-60 Sandy loam .| SM
Whitman: Wm__________________| >10 0 0-8 Cobbly loam ML, CL, SM, SC
8-20 Gravelly sandy loam | ML, SM, SC, CL
2040 Gravelly sandy loam .| SM
40-60 Gravelly loamy sand, sandy loam _____| SM

* Textures listed for each horizon are those of the representative profile. The full range of textures in the horizons common
in this county is listed for each series following the representative profile description.

? Flooding in places.

* High subsidence upon drying, low swell.
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physical properties of the soils—Continued

Classification— Coarse . . ) . .
Continued fraction | Percentage less than 3 inches passing sieve— Available Shrink-
greater Permea- water Reaction swell
than 3 No. 4 No. 10 No. 40 No. 200 bility capacity potential
AASHO inches (47mm) | (2.0 mm)| (0.42 mm) | (0.074 mm)
In perin
In per hr of depth pH
A-4,A-6 0-5 85-100 80-90 65-80 60-80 0.6-2.0 0.18-0.22 4.5-6.5 Low.
A-4,A-6 0-5 80-95 55-95 55-80 55-80 0.2-0.6 0.16-0.20 4.5-6.0 Low.
A-2, A4 0-10 55-70 35-60 30-60 30-60 2.0-6.0 0.10-0.16 4.5-6.5 Low.
A-2, A4 0-15 65-80 65-80 50-65 30-50 0.6-2.0 0.14-0.18 4.5-6.0 Low.
A-2, A4 0-10 80-95 65-80 60-75 30-45 0.6-2.0 0.10-0.14 4.5-6.0 Low.
A-2, A4 0-10 85-95 65-80 55-70 25-40 <0.2 0.08-0.12 4.5-6.0 Low.
A-2, A4 0-5 85-100 65-80 60-75 25-40 0.6-2.0 0.06-0.10 4.5-5.5 Low.
A-2 0-10 75-100 70-95 50-60 20-30 2.0-6.0 0.10-0.14 4.5-5.5 Low.
A-2 0-5 80-100 70-95 60-75 25-35 2.0-6.0 0.10-0.14 4.5-5.6 Low.
A-1,A-2 0-5 70-100 45-95 35-80 15-30 >6.0 0.06-0.10 4.5-5.5 Low.
A-2 0 80-95 65-90 45-60 25-35 2.0-6.0 0.10-0.14 5.1-5.5 Low.
A-2 0 80-95 65-90 50-70 15-35 2.0-6.0 0.10-0.14 5.6-6.5 Low.
A-1, A2 0 75-90 50-90 45-75 10-25 2.0->6.0 0.06-0.10 6.6-7.3 Low.
A-2, A4 0-20 70-85 60-75 55-70 25-40 0.6-2.0 0.10-0.14 45-5.5 Low.
A-2,A4 0-15 75-90 65-85 60-75 25-40 0.6-2.0 0.10-0.14 4.5-5.5 Low.
A-2,A4 0-15 75-90 65-80 55-70 25-45 <0.2 0.06-0.10 4.5-5.5 Low.
A-2, A4 0-15 80-95 65-80 55-70 25-45 0.2-2.0 0.10-0.14 4.5-5.5 Low.
A—-4 0-5 95-100 85-95 75-85 65-75 0.6-2.0 0.20-0.24 5.6-6.5 Low.
A4, A-6 0-5 95-100 85-95 80-90 65-75 0.2-2.0 0.18-0.22 5.6-6.5b Moderate.
A4, A-6 0-10 90-100 85-95 80-85 60-75 <0.2 0.08-0.12 5.6-6.b Moderate.
A4 0-5 95-100 80-90 75-90 40-55 0.6-2.0 0.16-0.20 5.6-6.5 Low.
A4 0-2 95-100 80-95 75-85 65-75 2.0-6.0 0.20-0.24 5.6-6.0 Low.
A-4,A-6 0-2 95-100 85-95 80-90 65-75 0.6-2.0 0.18-0.22 5.6-6.0 Low.
A-4,A-6 0--2 95-100 90-95 75-95 60-75 0.6-2.0 0.18-0.22 6.1-7.3 Moderate.
A-4,A-6 0 100 95-100 80-95 60-75 0.6-6.0 0.16-0.20 6.6-7.3 Low.
A-4, A-6 0 100 85-100 75-100 65-75 0.6-2.0 0.20-0.26 5.6-6.0 Low.
A-6,A-T7 0-1 100 95-100 95-100 65-90 <0.2 0.18-0.24 5.6-6.0 Moderate.
A-4,A-6 0-1 100 90-100 90-100 75-90 <0.2 0.16-0.20 6.1-7.3 Mode{ate
or low.
A—4,A-6 0 100 85-100 75-100 65-75 0.6-2.0 0.20-0.26 5.6-6.0 Low.
A-6, AT 0-1 100 95-100 95-100 65-90 <0.2 0.18-0.24 5.6-6.0 Moderate.
A-2,A4 0 100 90-100 90-100 30-45 0.6-6.0 0.14-0.18 6.1-7.3 Low.
A4 0-10 85-95 80-95 70-85 45-60 2.0-6.0 0.16-0.20 4.5-6.0 Low.
A4 5-10 85-95 80-95 70-80 45-60 0.6-2.0 0.12-0.16 4.5-6.0 Low.
A4 5-10 85-95 75-90 65-80 35-50 <0.2 0.06-0.10 4.5-6.0 Low.
A-2 0-10 85-95 75-90 65-80 15-30 0.2-2.0 0.05-0.12 4.5-6.0 Low.
¢ Frequent flooding.
* Not determined.

s Fractured shale and sandstone is at depth of 36 inches.
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TABLE 5.—Interpretations of the soils

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil.
to other series that are listed in

Suitability as a source of— Soil features affecting—
Soil series and
map symbols Topsoil Sand and gravel Road fill Pond reservoir Dikes and other
areas embankments

Adrian: Ad.._________| Poor: seasonal Unsuitable: no Unsuitable: unsta- | Seasonal high wa- Unsuitable:
high water ta- sand or gravel. ble organic mate- ter table at sur- highly organic
ble at surface; rial. face. material.
highly organic
material.

Alluvial land:

Ae Good: seasonal Unsuitable above Fair: high frost- Seasonal high wa- | Good to poor sta-
high water ta- a depth of 40 action potential; ter table at a bility.
ble at a depth inches; variable excessive cobbles depth of 1 foot
of 1 foot to 4 below a depth and stones below to 4 feet.
feet, of 40 inches. a depth of 40

inches in places.

Am Poor: seasonal Unsuitable above | Poor: seasonal high | Seasonal high wa- | Good to poor sta-
high water ta- a depth of 30 water table at sur- ter table at sur- bility; excessive
ble at surface. inches; variable face; high frost- face. cobbles and

below a depth action potential. stones in places.
of 30 inches.

Annandale: AnB, AnC_____| Poor: excessive | Poor: excessive Fair: moderate Slow permeabil- Low permeability
gravel. fines. frost action po- ity in fragipan. when com-

tential; common pacted; good
stones in places. stability; com-
mon stones.

Bartley: BaA, BaB, BbC__..._| Fair for BaA, BaB: Unsuitable: ex- | Fair: high frost- Seasonal high wa- | Good stability;
gravelly. cessive fines. action potential. ter tableat a low permeabil-

Poor for BbC: ex- depth of 2 to 4 ity when com-
cessive gravel, feet; slow per- pacted.
meability in
fragipan.

Biddeford: Bd._..__._______ Poor: seasonal Unsuitable: no Poor: high water Seasonal high wa- | Fair to poor sta-
high water ta- sand or gravel. table hinders ex- ter table at sur- bility ; low per-
ble at surface. cavation. face; slow per- meability when

meability in compacted.
fragipan; gen-
erally suitable
for dug ponds.

*Boonton: BoB, BoC, BpC..._| Poor: excessive Poor: excessive Fair for BoB, BoC, Slow permeability | Fair to poor sta-

For Haledon part of coarse frag- fines; limited A—4 material; high in fragipan; ex- bility; fair to

BpC, see Haledon ments; BpC ex- sand and gravel. frost-action poten- cessive stones good compac-
series. tremely stony. tial. in BpC. tion character-
Poor for BpC: exces- istics.
sive stones.
Califon: CaA, CaB, CaC, Fair for CaA, CaB, | Unsuitable: ex- Fair for CaA, CaB, Seasonal high wa- | Good stability;
CbB, CcB, CcC. CaC: low con- cessive fines. CaC, CbB: A—4 ter table perched low permeabil-
tent of gravel. and A—6 material; at a depth of 1% ity when com-
Poor for Cbs, CcB, seasonal high wa- foot to 4 feet; pacted; exces-
CcC:  excessive ter table perched slow permeabil- sive stones in
gravel and at a depth of 3% ity in fragipan. CeB and CcC,
stones, foot to 4 feet; high
frost action po-
tential.
Poor for CcB, CcC:
excessive stones.

Califon variant: cds._____| Fair: moderate Unsuitable: ex- Fair: seasonal high | Seasonal high wa- | Good stability;
amount of cessive fines. water table at a ter table at a low permeabil-
gravel. depth of 1% foot to depth of % foot ity when com-

4 feet; high frost- to 4 feet; haz- pacted.
action potential. ard of seepage
in summer.




for engineering purposes

These soils may differ in properties and limitations. For this reason it is necessary to follow carefully the instructions for referring
the first column of this table]
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Soil features affecting-—Continued

ter table at sur-
face; rapid per-
meability; inade-
quate outlets.

Seasonal high wa-
ter table at a
depth of 1 foot
to 4 feet; subject
to frequent flood-
ing.

Subject to frequent
flooding; sea-
sonal high water
table at surface.

Lateral seepage
over fragipan
in places.

Lateral seepage
above fragipan.

Seasonal high wa-
ter table at sur-
face; slow per-
meability in frag-
ipan; subject to
frequent flooding.

Slow permeability;
seasonal water
table perched at
a depth of 11 to
6 feet; excessive
stones in BpC.

Seasonal high wa-
ter table at a
depth of %% foot
to 4 feet; slow
permeability in
fragipan at a
depth of 20 to 30
inches; excessive
stones in CcB and
CcC.

Seasonal high wa-
ter table at a
depth of 1% foot
to 4 feet; mod-
erate permeabil-
ity.

rapid permeabil-
ity; high avail-
able water ca-
pacity.

Seasonal high wa-
ter table at a
depth of 1 foot
to 4 feet; high
available water
capacity; subject
to frequent flood-
ing.

Subject to frequent
flooding ; seasonal
high water table
at surface.

Moderate intake
rate; moderate
available water
capacity; hazard
of erosion mod-
erate where
slopes are 8 to
15 percent.

Moderate intake
rate; moderate
available water
capacity; hazard
of erosion where
slopes are 8 to 15
percent.

Moderate intake
rate; high avail-
able water capac-
ity; seasonal high
water table at
surface; needs
drainage before
irrigation.

Moderate intake
rate; slow per-
meability in frag-
ipan; moderate
available water
capacity; exces-
sive stones in
BpC.

Moderate intake
rate; moderate
available water
capacity; slow
permeability in
fragipan at a
depth of 20 to 30
inches; excessive
stones in CcB and
CcC.

Moderate intake
rate; moderate
available water
capacity; mod-
erate permeabil-
ity.

Not applicable .|

Not applicable ...

All features favor-

Fragipan at a depth

Not applicable. ..

Seasonal high wa-

Seasonal high wa-

Seasonal high wa-

able

of 2 to 3 feet.

ter table perched
at a depth of 1%
to 6 feet; exces-
sive stones in BpC.

ter table perched
at a depth of %
foot to 4 feet;
lateral seepage
above fragipan
to a depth of 20
to 80 inches; ex-
cessive stones in
CcB and CcC.

ter table at a
depth of 1% foot
to 4 feet.

Not applicable ..

Not applicable. .

All features favor-
able.

Fragipan at a depth
of 2 to 3 feet.

Not applicable. ...

Seasonal high wa-
ter table perched
at a depth of 1%
to 6 feet; exces-
sive stones in
BpC.

Seasonal high wa-
ter table perched
at a depth of %%
foot to 4 feet;
lateral seepage
above fragipan
to a depth of 20
to 30 inches.

Seasonal high wa-
ter table at a
depth of % foot
to 4 feet.

ter table at sur-
face.

Seasonal high wa-
ter table at a
depth of 1 foot
to 4 feet. :

Seasonal high wa-
ter table at a
depth of 1 foot to
4 feet.

Perched water table
in places in win-
ter and spring;
lateral seepage
above fragipan.

Seasonal high wa-
ter table at a
depth of 2 to 4
feet.

Seasonal high wa-
ter table at sur-
face.

Seasonal high wa-
ter table perched
at a depth of 1%
to 6 feet; exces-
sive stones in
BpC.

Seasonal high wa-
ter table at a
depth of % foot
to 4 feet; lateral
seepage above
fragipan.

Seasonal high wa-
ter table at a
depth of 3 foot
to 4 feet.

Drainage for crops Irrigation Terraces and Grass waterways Winter grading Shallow
and pasture diversions excavations
Seasonal high wa- High intake rate; Not applicable ] Not applicable .| Seasonal high wa- Seasonal high water

table at surface;
low bearing ca-
pacity in organic
material.

Seasonal high water

table at a depth of
1 foot to 4 feet;
subject to frequent
flooding.

Seasonal high water

table at a depth of
1 foot to 4 feet;
subject to frequent
flooding.

All features favor-

able.

Seasonal high water

table at a depth of
2 to 4 feet.

Seasonal high water

table at surface.

Seasonal high water

table perched at a
depth of 1% to 6
feet; lateral seep-
age above fragi-
ipan; bedrock gen-
erally at a depth
below 6 feet.

Hard bedrock gener-

ally below a depth
of 6 feet; seasonal
high water table
at a depth of %2
foot to 4 feet; lat-
eral seepage above
fragipan.

Seasonal high water

table at a depth of
1% foot to 4 feet;
ditchbanks readily
collapse.
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TABLE 5.—Interpretations of the soils

Suitability as a source of— Soil features affecting—

Soil series and

map symbols Topsoil Sand and gravel Road fill Pond reservoir Dikes and other
areas embankments
Carlisle: Cm._..__ | Poor: seasonal Unsuitable: no Unsuitable: unsta- | Seasonal high wa- | Poor stability;
high water ta- sand or gravel. ble, highly organic ter table; suit- poor compac-

Cokesbury: CoA, CoB, CsB__|

Edneyville: EdB, EJC, EdD__|

Ellington variant: EiB,
EIC, EID.

Haledon: HaB, HaC_.________|
Hibernia: HbC, HID________|
*Holyoke: HoC, HrE...._______.

For Rock outerop
part of HrE, see
Rock outerop.

Klinesville: KIE.____..______|

Poor:

Poor:

Fair:

Poor:

Poor:

Poor:

ble at surface;
highly organic
material.

seasonal
high water ta-
ble; excessive
gravel and
stones.

excessive
gravel and
stones.

Good for EIB, EIC:

seasonal high
water table at
a depth of 1%

foot to 4 feet.

Poor for EID: se-

vere hazard of
erosion at site
of removal.

moderate
gravel; low con-
tent of cobble
and stone in
places.

excessive
stones, cobbles,
and gravel.

limited
material; exces-
sive rocks,
stones, and
gravel; bedrock
ata depthof 1
foot to 1% feet.
limited
material; bed-
rock at a depth
of 1 foot to 1%
feet; high con-
tent of shale;
severe hazard
of erosion on
steep slopes.

Poor:

Poor:

Poor:

Unsuitable: ex-

cessive fines;
seasonal high
water table at

a depth of 0 to

1 foot; excessive
stones in CsB.

excessive
fines.

excessive
fines.

Unsuitable: ex-

cessive fines.

excessive
fines; seasonal
high water ta-
ble at a depth of
15 foot to 1%
feet; stones
common to
numerous.

Unsuitable: ex-

cessive fines
and stones.

Unsuitable: no

sand or gravel.

material.

Poor: A-—4and A-6
material; seasonal
high water table at
adepthof 0to 1
foot; high frost-
action potential;
excessive stones in
CsB.

Good for EdB, EdC:
moderate to high
frost-action poten-
tial.

Poor for EdD: haz-
ard of erosion.

Fair for EIB, EIC:
A-4 material; sea-
sonal high water
table at a depth of
1% foot to 4 feet;
high frost-action
potential.

Poor for EID: severe
hazard of erosion
at site of removal.

Fair: A-4 and A-6
material; seasonal
high water table
at a depth of 3
foot to 1% feet.

Good: A-2and A4
material; seasonal
high water table at
a depth of 1 foot
to 11% feet likely
to hinder excava-
tions in places;
common stones in
HbC; numerous
stones in HID.

Poor: limited mate-
rial; bedrock at a
depth of 1 foot to
1% feet; steep
slopes in HrE.

Poor: limited mate-
rial; bedrock at a
depth of 1 foot to
1% feet; severe
hazard of erosion
on steep slopes.

able for dug
ponds.

Seasonal high wa-

ter table at a
depth of 0 to 1
foot.

Hazard of seepage

in pervious sub-
stratum in
places.

Hazard of seepage

in places; slope
limitation in
EID; seasonal
high water table
at a depth of %
foot to 4 feet.

Seasonal high wa-

ter table at a
depth of 1% foot
to 1% feet;
slow permeabil-
ity in fragipan.

Seasonal high wa-

ter table at a
depth of % foot
to 114 feet;
slow permeabil-
ity in fragipan.

Hard bedrock at a

depth of 1 foot
to 1% feet.

High seepage

losses in frac-
tured shale
bedrock.

tion character-
istics; high per-
meability; low
bearing ca-
pacity.

Good stability;
low permeabil-.
ity when com-
pacted; exces-
sive stones in
CsB.

Good stability;
low permeabil-
ity when com-
pacted.

Fair stability;
fair compaction
characteristics.

Poor stability;
requires careful
compaction.

Good stability;
stones common
in HbC; many
stones in HID;
hazard of ero-
sion at site
when removed.

Hard bedrock at a

depth of 1 foot
to 1% feet; re-
moval of stones
needed.

Limited supply

over bedrock at
adepthof 1
foot to 1% feet;
severe hazard
of erosion on
steep slopes.
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Soil features affecting—Continued

Drainage for crops Irrigation Terraces and Grass waterways Winter grading Shallow
and pasture diversions excavations
Seasonal high wa- Rapid intake rate; Not applicable _______ Not applicable ... Seasonal high wa- Seasonal high water

ter table at sur-
face; rapid per-
meability.

Seasonal high wa-
ter table at a
depthof 0 to 1
foot; fragipan at
a depth of 20 to
30 inches; slow
permeability in
fragipan; exces-
sive stones in
CsB.

Not applicable .|

Seasonal high wa-
ter table at a
depth of % foot
to 4 feet; mod-
erately slow per-
meability.

Seasonal water ta-
ble perched at a
depth of % foot
to 114 feet over
fragipan; fragi-
pan at a depth of
24 to 36 inches;
slow permeabil-
ity in pan.

Seasonal high wa-
ter table at a

high available
water capacity.

Moderate intake
rate; seasonal
water table at a
depthof 0 to 1
foot; drainage

needed; excessive

stones 1n CsB.

Moderate intake
rate; moderate
available water
capacity; severe

hazard of erosion

on EdD.

Moderate intake
rate; moderate
available water
capacity; sea-
sonal high water
table at a depth
of % footto 4
feet.

Moderate intake
rate; moderate
available water
capacity.

Moderate intake
rate; slow per-

depth of % foot
to 114 feet; lat-

meability in frag-
ipan; stones com-

Not applicable..___.____

Hazard of erosion
on EdD,

Seasonal high wa-
ter table at a
depth of % foot
to 4 feet; severe

hazard of erosion

on EID.

Seasonal high wa-
ter tableat a
depth of 1% foot
to 11% feet; frag-
ipan at a depth

of 24 to 36 inches.

Seasonal high wa-
ter table at a
depth of % foot
to 1% feet; com-

Not applicable ...

Not applicable ...

Seasonal high wa-
ter table at a
depth of % foot
to 4 feet; severe

hazard of erosion

on EID.

Seasonal high wa-
ter table at a
depth of 1% to
13 feet; fragi-
pan at a depth of
24 to 36 inches.

Seasonal water ta-
ble at a depth

of % foot to 1%
feet; lateral seep-

feet.

ter table at sur-
face.

Seasonal high wa-
ter table at a
depthof 0 to 1
foot; excessive
stones in CsB.

All conditions fa-
vorable.

Seasonal high wa-
ter table at a
depth of 1 foot
to 4 feet.

Seasonal high wa-
ter table at a
depth of 1% foot
to 114 feet.

Seasonal water ta-
ble at a depth of

table at surface;
highly organic ma-
terial has low bear-
ing capacity.

Seasonal high water
table at a depth of
0 to 1 foot; bed-
rock generally at
a depth of more
than 6 feet; exces-
sive stones in CsB.

Bedrock generally at
at a depth of 6 to
10 feet.

Seasonal high water
table at a depth of
1, foot to 4 feet.

Shale or basalt bed-
rock generally be-
low a depth of 5
feet; seasonal high
water table at a
depth of 1% foot to
13% feet.

Seasonal water table
at a depth of %

1 foot to 1%
feet; lateral seep-

foot to 112 feet;
lateral seepage

eral seepage over mon to numer- mon stones in age over fragi- age over fragi- over fragipan;
fragipan; stones ous; seasonal HbC; numerous pan; common pan. bedrock generally
common to nu- high water table stones and mod- stones in HbD; ex- at a depth of more
merous. at a depth of % erately steep cessive stones in than 10 feet.

foot to 1% feet; slopes in HID. HID.

moderately steep

slopes in HID.

Not applicable .. Not applicable; Not applicable; Hard bedrock at a Hard bedrock at a Hard bedrock at a
bedrock at a hard bedrock at a depth of 1 foot to depth of 1 foot to depth of 1 foot to
depth of 1 foot depth of 1 foot 1% feet; numer- 1% feet; common 1% feet; surface
to 1% feet. to 1% feet. ous stones; com- rock outcrop. stones common to

mon rock outcrop. excessive; common
rock outcrop.

Not applicable.........__] Not applicable ... Not applicable .. Bedrock at a depth | Steep slopes ... Rippable shale bed-

of 1 foot to 112 rock at a depth of

1 foot to 1% feet;
steep slopes.
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TABLE 5.—Interpretations of the soils

Suitability as a source of—

Soil features affecting—

Soil series and

map symbols Topsoil Sand and gravel Road fill Pond reservoir Dikes and other
areas embankments

Made land: Ma.

Material too vari-
able to rate.

Minoa: MIA MIB._ . Good: seasonal Unsuitable: ex- | Fair: ML, CL ma- Seasonal high wa- | Poor stability;
high water ta- cessive fines. terial; seasonal ter table at a erodible; poor
ble at a depth high water table depth of 1% foot resistance to
of % foot to at a depth of % to 1% feet; haz- piping; poor
114 feet likely foot to 1% feet; ard of seepage compaction _
to hinder exca- high frost-action in summer. characteristics.
vation in winter potential.
and spring.

Muck: Ms, Mo Poor: waterta- |Unsuitable: no | Unsuitable: highly | Water table at Unsuitable: poor
ble at surface; sand or gravel. organic material; surface more stability; high-
highly organic low bearing ca- than 8 months. ly organic ma-

Neshaminy: NeB, NeC,
NfD.

Netcong: NiB, NtC________
Otisville: otCc, oD .
*Parker: PaC, PbD, PeC,
PeD, PfE.
For Edneyville part

of PeC and PeD, see
Edneyville series.
For Rock outerop
part of PfE, see

Rock outcrop.
Parsippany: Ph,Pk_______
Pattenburg: PIB, PIC_______

material.

Poor: excessive
gravel and
stones; hazard
of erosion on
NfD.

Poor: excessive
gravel, cobbles,
and stones.

Poor: excessive
sand and gravel.

Poor: excessive
gravel, cobbles,
and stones.

Poor: poor
drainage limits
accessibility to
summer months.

Poor: excessive
gravel and shale
fragments.

Unsuitable: ex-
cessive fines.

Fair to poor:
cessive fines.

ex-

Good for sand and
gravel.

Poor: excessive
fines, cobbles,
and stones.

Unsuitable: no
sand or gravel.

Fair for gravel:
excessive fines
in places; 25 to
60 percent hard
siliceous gravel;
amount limited
by bedrock at a
depth of 3% to
10 feet.

Poor for sand:
excessive fines.

Poor for NiD:

Good:

Poor:

Fair:

pacity.

Fair for NeB, NeC:

A-4 and A-6 ma-
terial.

ex-
cessive stones;
hazard of erosion.

Good: A-2and A4

material ; few
stones or boulders
in places.

A-1and A-2
material.

Good for PaC, PbD:

hazard of erosion
at site if removed.

Poor for PeC, PeD,

PfE: excessive
stones; hazard of
erosion on PfE.

A-6and A-7
material; high
proportion of plas-
tic fines; moderate
shrink-swell poten-
tial; poor drainage
limits accessibility.

A-2 and A4
material; excessive
gravel or shale in
places; amount
limited by bedrock
at a depth of 3%

to 10 feet.

Hazard of seepage..

Hazard of seepage..

Hazard of seepage..

Hazard of seepage_.

Slow permeability
in subsoil; suit-
able for dug
ponds; slow re-.
charge in Ph;
rapid recharge
in Pk.

Hazard of seepage
in porous bed-
rock.

terial unstable.

Good stability;
good compac-
tion character-
isties for NeB,
NeC; excessive
stone content
in NfD.

Good stability;
excessive stones
and boulders in
places.

Good stability
and bearing
strength;
porous.

Good stability;
excessive stone
in PeC, PeD, PfE;
medium per-
meability when
compacted.

Poor stability;
moderate
shrink-swell po-
tential; high
proportion of
plastic fines;
low permeabil-
ity when com-
pacted.

Good stability;
good compac-
tion character-
istics except
where shale or
gravel is ex-
cessive; medium
permeability
when com-
pacted.
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Soil features affecting—Continued

ter table at a
depth of % foot
to 1% feet.

Water table at sur-
face more than
8 months; rapid
permeability.

Not applicable .|

Not applicable .|

Not applicable........__|

Not applicable ...

Slow permeability;
water perched
over subsoil;
needs filters in
places in Pk to
prevent plugging
of subsurface
drains.

Not applicable. |

rate; moderately
slow or moderate
permeability;
high available
water capacity;
seasonal high wa-
ter table at a
depth of 1% foot
to 1% feet.

Rapid intake rate;
rapid permeabil-
ity; high avail-
able water capac-
ity; needs drain-
age before irri-
gation,

Moderate intake
rate; moderate
permeability;
moderate avail-
able water capac-
ity; moderately
steep slopes and
excessive stone
content in NfD.

Excessive gravel
in places; mod-
erate intake rate;
moderately rapid
permeability;
moderate avail-
able water capac-
ity.

Rapid intake rate;
low available wa-
ter capacity;
rapid permeabil-
ity.

Moderately rapid
intake rate; low
available water
capacity; exces-
sive gravel or
stone content in
PbD, PeC, PeD, PfE.

Moderately slow in-

take rate; slow
permeability;
high available
water capacity;
needs drainage
before irrigation.

Moderate intake

rate; moderate
permeability;
moderate avail-
able water capac-
ity.

ter table at a
depth of % foot
to 1% feet.

Not applicable......._..

Fair stability; nu-
merous stones in
NfD.

Excessive gravel
in places.

Not applicable

Excessive gravel
or stone in PbD,
PeC, PeD, PfE; ex-
cessive slopes in
PbD, PeD, PfE.

Not applicable _________

Bedrock at a depth
of 8% to 10 feet.

ter table at a
depth of %4 foot
to 1% feet.

Moderately steep
slopes and nu-
merous stones
in NfD.

Excessive gravel
content in places.

Excessive gravel or
stone in PbD, PeC,
PeD, PfE; excessive
slopes in PbD, PeD,
PfE.

All features favor-
able.

Not applicable ...

Not applicable ...

Not applicable ...

ter table at a

depth of 1% foot
to 1% feet; high
capillary action.

Water table at sur-
face more than 8
months.

Fair trafficability;
high capillary ac-
tion.

All features favor-
able.

Not applicable .

All features favor-
able.

Seasonal high wa-
ter table at a
depthof O to 1
foot; poor traf-
ficability.

All features favor-
able.

Drainage for crops Irrigation Terraces and Grass waterways Winter grading Shallow
and pasture diversions excavations
Seasonal high wa- Moderate intake Seasonal high wa- Seasonal high wa- Seasonal high wa- Seasonal high water

table at a depth of
15 foot to 1% feet.

Water table at sur-
face more than 8
months; ditch-
banks highly sus-
ceptible to collaps-
ing.

Hard bedrock at a
depth of 4 to 10
feet; excessive
stones in NfD.

Few stones or boul-
ders.

Banks readily col-
lapse.

Stones, boulders, and
rocks likely; most
abundant on
wooded sites and
steeper slopes.

Seasonal high water
table at a depth of
0 to 1 foot.

Hard or rippable
bedrock at a depth
of 3% to 10 feet.
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TABLE 5.—Interpretations of the soils

Suitability as a source of— Soil features affecting—

Soil series and

map symbols Topsoil Sand and gravel Road fill Pond reservoir Dikes and other
areas embankments
*Penn: PnB, PnC, PoD..._____| Poor: excessive Unsuitable: no Fair: A-4and A-6 |Hazard of seepage | Fair to poor sta-
For Klinesville part shale. sand or gravel. material; low plas- in fractured bility; medium
of PoD, see Klines- ticity index; ex- shale bedrock. permeability
ville series. cessive shale in when com-
places; moderate pacted; fair to
frost-action poten- poor resistance
tial; limited to piping; sup-
amount above bed- ply limited by
rock at a depth of bedrock at a
1% to 3% feet. depth of 134 to
3% feet.
Pits: Ps,
Material too vari-
able to rate.
Pompton: P, P Fair: gravel; Poor to a depth of | Fair: seasonal high | Seasonal high wa- | Fair stability;

Preakness: PvA_____ ]

Preakness variant: Pw___|

Reaville variant: ReB.______

Ridgebury: RgA,RIB_._____|

Poor:

Poor:

Poor:

Poor:

seasonal high
water table at
a depth of %%
foot to 1% feet.

seasonal
high water ta-
ble at a depth of
0 to 1 foot for
more than 8
months.

seasonal
high water ta-
ble at a depth of
0 to 1 foot for
more than 8
months.

excessive
shale.

excessive
gravel and cob-
bles; seasonal
high water ta-
ble at a depth of
0 to 1 foot.

Poor:

3 feet: exces-
sive fines; sea-
sonal high water
table at a depth
of 1% foot to

1% feet.

Fair below a

depth of 3 feet.

Poor to a depth of

2% feet: ex-
cessives fines;
seasonal high
water table at
a depth of 0 to
1 foot for more
than 8 months.

Poor to a depth of

2% feet: ex-
cessive fines;
seasonal high
water table at
a depth of 0 to
1 foot for more
than 8 months.

Unsuitable: no

sand or gravel.

excessive
fines, stones,
and boulders;
seasonal high
water table at
a depth of 0 to
1 foot.

water table at a
depth of 1% foot
to 1% feet; A-2
and A-4 material
to a depth of 3
feet; A-2 material
below a depth of

3 feet.

Poor: seasonal high
water table at a
depthof 0 to 1
foot for more than
8 months.

Poor: seasonal
high water table
at a depth of 0 to
1 foot for more
than 8 months.

Fair: A-4 and A-6
material; excessive
shale in places.

Poor: excessive
stones and boul-
ders; seasonal high
water table at a
depth of 0 to 1
foot.

ter table at a
depth of % foot
to 114 feet;
rapid permea-
bility in sub-
stratum; hazard
of seepage in
summer; suit-
able for dug
ponds.

Seasonal high wa-

ter table at a
depth of 0 to 1
foot for more
than 8 months;
moderately
rapid permea-
bility in sub-
stratum; suit-
able for dug
ponds.

Seasonal high wa-

ter table at a
depth of 0 to 1
foot for more
than 8 months;
moderately
rapid permea-
bility in sub-
stratum; suit-
able for dug
ponds.

Seasonal high wa-

ter table at a
depth of % foot
to 4 feet; haz-
ard of seepage
in summer.

Seasonal high wa-

ter table at a
depth of 0 to

1 foot; mod-
erate recharge
rate for dug
ponds.

low permeabil-
ity when com-
pacted; fair
resistance to
piping.

Fair stability;
needs careful
compaction for
stability and
low permeabil-
ity.

Fair stability;
needs careful
compaction for
stability and
low permeabil-
ity.

Good to poor
stability; fair
compaction
characteristics;
excessive shale
in places; fair
resistance to
piping.

Good stability;
low permeabil-
ity; excessive
stones and boul-
ders.
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Drainage for crops Irrigation Terraces and Grass waterways Winter grading Shallow

and pasture diversions excavations

Not applicable .| Moderate intake Bedrock at a depth | Bedrock at a depth | Fair trafficability ...__] Rippable shale bed-

rate; moderately of 1% to 8% of 1% to 3% feet. rock at a depth of
slow permeabil- feet. 1% to 3% feet.
ity; moderate

available water

capacity; bedrock

at a depth of 1%

to 3% feet; se-

vere hazard of

erosion in PoD.

Moderately rapid Moderately rapid Seasonal high wa- Seasonal high wa- Seasonal high wa- Seasonal high water
permeability; intake rate; mod- ter table at a ter table at a ter table at a table at a depth of
seasonal high wa- erate available depth of 1 foot depth of 3% foot depth of % foot 15 foot to 1% feet;
ter table at a water capacity; to 1% feet. to 11 feet. to 1% feet. ditchbanks readily
depth of % foot seasonal high wa- collapse.
to 114 feet. ter table at a

depth of 3% foot
to 1% feet; needs
drainage before
irrigation.

Moderately rapid Moderately rapid Not applicable . Not applicable ... Seasonal high wa- Seasonal high water
permeability; intake rate; low ter tableat a table at a depth of
seasonal high wa- or moderate depthofOto 1 0 to 1 foot; ditch-
ter table at a available water foot for more banks collapse
depth of 0 to 1 capacity; sea- than 8 months. readily.
foot. sonal high water

table at a depth
of 0 to 1 foot;
needs drainage
before irrigation.

Moderately rapid Moderately rapid Not applicable. ... Not applicable ... Seasonal high wa- Seasonal high water
permeability; intake rate; low ter table at a table at a depth of

seasonal high wa-
ter table at a
depthofOto1l
foot.

Seasonal high wa-
ter table at a
depth of 1% foot
to 4 feet; mod-
erately slow per-
meability.

Seasonal high wa-
ter table at a
depthof O to1
foot; slow per-
meability in
fragipan.

or moderate
available water
capacity; sea-
sonal high water
table at a depth
of 0 to 1 foot;
needs drainage
before irrigation.

Moderate slow in-
take rate; mod-
erately slow per-
meability; high
available water
capacity.

Moderate intake
rate; slow per-
meability; sea-
sonal high water
table at a depth
of 0 to 1 foot;
needs drainage
before irrigation;
excessive stones
and boulders.

Seasonal high wa-
ter table at a
depth of % foot
to 4 feet; exces-
sive shale in
places.

Excessive stones
and boulders.

Seasonal high wa-
ter table at a
depth of 1% foot
to 4 feet; exces-
sive shale in
places.

Excessive stones
and boulders.

depth of 0 to 1
foot for more
than 8 months.

Seasonal high wa-
ter table at a
depth of % foot
to 4 feet.

Seasonal high wa-
ter table at a
depthof 0 to1
foot.

0 to 1 foot; ditch-
banks collapse
readily.

Seasonal high water

table at a depth

of % foot to 4 feet;
rippable shale bed-
rock at a depth of
3% to b feet.

Seasonal high water

table at a depth of
0 to 1 foot; ditch-
banks readily col-
lapse.
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TABLE 5.—Interpretations of the soils

Suitability as a source of— Soil features affecting—
Soil series and .
map symbols Topsoil Sand and gravel Road fill Pond reservoir Dikes and other
areas embankments
Riverhead: RmA, RmB, Poor: excessive [Good for sand and | Good: A-2 material |Excessive seepage |Good stability and
RmC. gravel. gravel below a thick in most loss in rapidly compaction
depth of 2 to 3 places. permeable sub- char_acterlstlcs ;
feet. stratum. medium per-
meability.
Riverhead variant: RnB..] Poor: excessive |Good for sand and | Good: A-2 material |Excessive seepage |Good stability and
gravel. gravel below a thick in most loss in rapidly compaction
depth of 2 to 3 places. permeable sub- characteristics;
feet. stratum. medium per-
meability.
*Rockaway: RoB, RoC, Poor: excessive Poor: excessive Fair for RoB, RoC, and | Slow permeability | Good stability;
RpC, RrD, RsC, RsD, RsE. gravel, cobbles, fines, cobbles, RpC: moderate in fragipan. excessive stones
For Rock outcrop and stones. stones, and stone content. and boulders in
part of RsC, RsD, boulders. Poor for RrD, RsC, RsD, RpC, RrD, RsC,
and RsE, see Rock and RsE:  high RsD, RsE, RvF.
outerop. stone content;

steep slopes in RsE.

*Rock outcrop: Rt, RvF._____ Unsuitable: no Unsuitable: no Unsuitable: little Steep slopes re- Limited volume of
For Rockaway part material or lim- sand or gravel. or no sand or duce area of material.
of RvF, see Rocka- ited material. gravel, reservoir.
way series.

Turbotville: TuA, TuB.______| Fair: common Unsuitable: ex- Fair: A-4and A-6 | Seepage excessive | Good to poor sta-
gravel and cessive fines. material; high in sinkholes in bility; low per-
stones; seasonal frost-action po- places. meability when
high water ta- tential; seasonal compacted.
ble at a depth of high water table
1% foot to 114 at a depth of 1%
feet. foot to 1% feet.

*Urban land: Uq, Ub, Ue,
Uh, Uk, Um, Un, Up, UrC,
UrD, and Uw. Material
too variable to rate.

For Edneyville part
of Ue, Haledon
part of Uh, Ne-
shaminy part of
Uk, Penn part of
Um, Preakness part
of Un, Riverhead
part of Up, Rocka-
way part of UrC
and UrD, and Whip-
pany part of Uw,
see the respective

series.
Washington: WaB Good Unsuitable: ex- Fair: A-4and A-6 | Seepageseverein | Low permeabil-
cessive fines. material; moderate cavernous bed- ity when com-
frost-action poten- rock in places. pacted; erodi-
tial. ble; good sta-
bility.
‘Whippany: WhA, Whs, Good: seasonal Unsuitable: no Poor: A-6and A-7 | Little seepage; Poor: moderate
WIA, WiB. high water ta- sand or gravel. material; moderate seasonal high shrink-swell po-
ble at a depth of shrink-swell poten- water table at tential; good to
15 foot to 1% tial; high frost- a depth of % poor stability;
feet. action potential. foot to 114 feet. erodible; low
permeability.
Whitman: Wm....._____| Poor: excessive | Unsuitable: ex- Poor: seasonal high | Low seepage; sea- | Excessive stones...
stones; seasonal cessive fines. water table at sur- sonal high wa-
high water ta- face; high frost- ter table at sur-

ble at surface. action potential. face.
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Drainage for crops
and pasture

Irrigation

Terraces and
diversions

Grass waterways

Winter grading

Shallow
excavations

Not applicable._________

Not applicable.________

Not applicable__________|

Not applicable___._._.._..

Seasonal high wa-
ter table perched
above fragipan
at a depth of %
to 11% feet; lat-
eral seepage
above fragipan.

Not applicable

Seasonal high wa-
ter table perched
at a depth of 1%
foot to 114 feet;
slow permeabil-
ity.

Slow permeability
in fragipan; ex-
cessive stones.

Moderately rapid
intake rate; mod-
erate available
water capacity.

Moderately rapid
intake rate; mod-
erate available
water capacity.

Moderate intake
rate; low avail-
able water capac-
ity; slow permea-
bility in subsoil;
excessive stones
and boulders in
RpC, RrD, RsC, RsD,
RsE, RvF; excessive
slopes in RrD, RsD,
RsE, RvF.

Not applicable.______.__|

Moderately slow
intake rate; slow
permeability in
fragipan; sea-
sonal high water
table at a depth
of 1% foot to 1%
feet; moderate
available water
capacity.

Moderately rapid
intake rate; high
available water
capacity; mod-
erate permeabil-
ity.

Moderately slow in-
take rate; slow
permeability.

Excessive stones;

seasonal high wa-

ter table at sur-
face.

All features favor-
able.

All features favor-
able.

Excessive stones
and boulders in
RpC, RrD, RsC, RsD,
RsE, RvF; excessive
slopes in RrD, RsD,
RsE, RvF.

Not applicable ...

Slow permeability
in fragipan; sea-
sonal high water
table at a depth
of 1% foot to 1%
feet; lateral seep-
age over fragi-
pan.

Erodible .|

Seasonal high wa-
ter table at a
depth of % foot
to 1% feet; high-
ly plastie subsoil.

Not applicable ...

All features favor-
able.

All features favor-
able.

Excessive stones
and boulders in
RpC, RrD, RsC, RsD,
RsE, RvF; excessive
slopes in RrD, RsD,
RsE, RvF.

Not applicable

Seasonal high wa-
ter table at a
depth of 1% foot
to 1% feet; lat-
eral seepage over
fragipan.

Not applicable _______

Seasonal high wa-
ter table at a
depth of 1% foot
to 1% feet; high
frost-action po-
tential.

Not applicable

All features favor-
able.

All features favor-
able.

All features favor-
able.

Not applicable

Seasonal high wa-
ter table at a
depth of 14 foot
to 11 feet.

Not applicable .

Seasonal high wa-
ter table perched
at a depth of %
foot to 114 feet.

Seasonal high wa-
ter table at sur-
face.

Ditchbanks readily
collapse.

Ditchbanks readily
collapse.

Excessive stones and
boulders in RpC,
RrD, RsC, RsD, RsE,
RvF.

Hard rock requires
blasting.

Seasonal high water
table at a depth of
1% foot to 1% feet;
limestone bedrock
at a depth of 5 to
8 feet or more.

Limestone bedrock
at a depth of 6 feet
or more.

Seasonal high water
table at a depth of
1% foot to 1% feet;
highly plastic sub-
soil.

Seasonal high water
table at surface;
excessive stones;
sidewalls collapse
readily.
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TABLE 6.—Engineering

[Tests performed by Engineering Department, Rutgers University, in accordance with standard procedures of the American

does not
Site location Mechanical analysis*
. Percentage passing
; . Site e
Soil number . . Depth sieve
Latitude Longitude No. 4
3 in (4.7 mm)
In
Bartley loam: 40 40° 49’ 17" 74° 49’ 28” 0-9 99 96
(Substratum finer textured than that 9-22 100 99
in modal) 22-48 94 93
Boonton gravelly loam: 24 40° 53’ 55” 74° 20’ 52”7 0-10 100 97
(Finer textured than modal) 10-20 92 90
20-35 100 98
Califon variant: 49 40° 47 07" 74° 35 15” 0-10 90 85
(Surface layer more sandy than that 10-30 88 85
in modal and more gravelly) 30-40 100 95
94 40° 46’ 45" 74° 30" 50” 0-8 100 94
8-24 89 84
24-36 99 95
Edneyville gravelly loam: 92 40° 48" 02" 74° 33" 20” 0-8 86 74
(Substratum finer textured than that 8-20 94 83
in modal) 20-45 100 96
45-64 100 100
Edneyville very stony sandy loam: 95 40° 48" 22”7 74° 39’ 35” 0-8 5 72
(Modal) 8-32 94 88
32-42 91 86
Ellington variant: 68 40° 45" 06” 74° 27 28" 0-8 96 95
(Modal) 8-17 99 98
17-27 80 79
Haledon silt loam: 21 40° 50" 48" 74° 28’ 5" 0-8 83 80
(Gravel content higher than that in 8-18 97 93
modal) 18-40 72 62
40-144 81 64
Haledon silt loam: 28 40° 50’ 24” 74° 27 29" 0-11 99 99
(Modal) 11-20 98 97
20-34 98 95
Neshaminy gravelly silt loam: 87 40° 44’ 02" 74° 29’ 55”7 0-8 94 88
(Subsoil more gravelly than that in 8-19 91 87
modal) 19-34 63 59
Netcong gravelly sandy loam: 37 40° 51’ 52” 74° 33" 40” 0-7 97 92
(Modal) 7-17 84 79
17-40 90 86
40-60 83 76
Otisville gravelly loamy sand: 69 40° 52’ 50” 74° 25 24” 0-7 81 62
(Surface layer finer textured than that 7-16 96 82
in modal) 16-204 59 43
204-240 100 100
Otisville gravelly loamy sand: 76 40° 54" 07" T74° 46" 52" 0-8 93 84
(Surface layer finer textured than that 8-30 40 31
in modal) 30-40 64 47
Parsippany silt loam: 15 40° 42' 50” 74° 81’ 10” 0-9 100 100
(Surface layer more gravelly than that 9-19 100 100
in modal) 19-36 100 100
Parsippany silt loam: 9 40° 49" 20”7 74° 20’ 35” 0-9 100 99
(Silt content lower than that in modal) 9-15 99 95
15-21 100 99
21-31 100 99
Parsippany silt loam, sandy loam substratum: 14 40° 41’ 57" 74° 29" 40”7 0-7 100 100
Modal) 7-17 100 100
17-42 100 100
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test data
Ass;)ciation of State Highway Officials (AASHO) (7). Absence of data indicates the determination was not made or information
apply
Mechanical analysis *—Continued Moisture density * Classification
Percentage passing sieve— Sizes by A st
Continued hydrometer analysis Iﬁgﬂid Pl?‘:&(;ty Maximum ' i )
No. 10 No.40 | No. 200 0.05— <0.005 dry | Optimum| AASHO Unified
(2.0 mm) (0.42 mm) {(0.074 mm) | 0.005 mm mm density moisture
Lb per
Pct Pect Pct Pct cu ft Pct
92 83 68 43 13 A-T7-6(8) ML
93 82 67 50 15 31 9 104 19 A-4(6) ML-CL
84 73 59 33 23 32 10 109 17 A-4(5) ML-CL
80 76 68 34 6 b A-4(T) ML
89 86 78 54 20 32 8 99 18 A-4(8) ML-CL
97 92 78 25 5 107 13 A-4(8) ML-CL
81 57 32 39 9 A-2-4(0) SM
78 69 62 37 13 36 10 104 19 A-4(5) ML-CL
89 73 60 39 11 28 7 116 13 A-4(b) ML-CL
88 72 57 32 8 | A-4(4) ML-CL
82 68 56 25 5 b A-4(4) ML-CL
66 54 43 26 5 | A-4(2) SM-SC
65 53 37 42 [ T U N A-5(0) SM
75 60 46 28 17 28 6 111 15 A-4(2) SM-SC
88 73 52 26 25 29 7 - A-4(3) ML-CL
98 82 61 36 14 35 7 105 19 A-4(5) ML
71 48 20 36 . S S S— A-2-4(0) SM
70 58 36 26 6 A-4(0) SM-SC
82 67 /S U (S E— ‘NP A-4(2) SM
94 86 58 28 4 A-4(5) ML-CL
98 87 54 22 4 116 13 A-4(4) ML-CL
79 67 36 22 5 118 12 A-4(0) SM-SC
79 71 58 36 12 A-6(6) ML-CL
68 62 54 25 26 28 8 ] A-4(4) ML-CL
54 42 25 13 11 22 9 123 12 A-2-4(0) SC
54 38 19 *NL NP 125 10 A-1-b(0) SM
89 84 58 34 8 A-4(5) ML-CL
97 87 59 25 5 106 17 A-4(5) ML-CL
81 m 49 24 5 111 14 A-4(8) SM-SC
76 68 52 40 8 A—4(3) ML
82 78 73 46 24 32 9 A-4(8) ML-CL
50 48 44 28 13 33 8 A-4(2) GM-GC
82 65 40 31 6 A-4(1) SM-SC
61 50 35 27 5 A-2-4(0) SM-SC
80 66 49 26 22 26 9 117 14 A-4(3) SC
69 52 28 14 12 27 7 115 14 A-2-4(0) SM-SC
51 44 28 37 6 A-2-4(0) GM-GC
71 33 12 19 NP o ] A-1-b(0) SM
39 15 3 NL NP 117 14 A-1-a(0) GP
100 98 71 NL NP 102 16 A4(7) ML
77 54 30 28 6 A-2-4(0) SM-SC
26 7 4 26 5 A-1-a(0) GP
40 24 4 NL NP A-1-a(0) GP
76 71 59 41 15 - A-7-6(7) ML-CL
83 78 66 30 36 37 12 102 22 A-6(T) ML-CL
95 92 86 27 57 42 21 102 23 A-7-6(13) CL
95 76 54 41 9 A-5(4) ML
ki 69 57 27 29 36 12 97 20 A-6(5) ML-CL
97 87 78 33 45 35 14 101 20 A-6(10) CL
99 93 84 30 50 40 16 102 22 A-6(11) ML-CL
91 89 79 46 16 - A-7-6(11) ML-CL
99 98 84 33 48 39 12 100 23 A-6(9) MIL-CL
100 98 47 NL NP 117 13 A-4(2) SM
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TABLE 6.—Engineering

Site location Mechanical analysis®
Sit Percentage passing
Soil 1Le Debth sieve—
number X . P
Latitude Longitude No. 4
% in (4.7 mm)
In
Parsippany silt loam, sandy loam substratum: 17 40° 46’ b5” 74° 25" 127 0-16 98 90
(Surface layer less silty than that in 16-26 100 99
modal) 26-42 100 95
Penn shaly silt loam: 103 40° 45’ 30” 74° 29’ 12”7 0-7 100 91
(Shale content higher than that in 7-15 85 50
modal) 15-24 91 69
Penn shaly silt loam: 104 40° 44’ 507 74° 28’ 52”7 0-2
(Silt content lower than that in modal) 2-10 100 78
10-20 92 57
Riverhead gravelly sandy loam: 75 40° 58 15”7 74° 21’ 85” 0-14 95 82
(Modal) 14-34 100 89
34-42 99 85
Riverhead gravelly sandy loam: 26 40° 50" 37" T4° 27 40”7 0-9 78 72
(Modal) 9-18 99 96
18-45 100 97
Rockaway gravelly sandy loam: 25 40° 55" 11” 74° 25" 15" 0-10 99 94
(Modal) 10-18 92 85
18-36 87 76
Rockaway gravelly sandy loam: 30 40° 59’ 28" T4° 21’ 33" 0-15 95 83
(Modal) 15-27 88 8
27-60 79 64
Rockaway gravelly sandy loam: 29 41° 00’ 06” 74° 27 50" 0-11 87 77
(Modal) 11-25 94 87
25-66 98 92
Whippany silt loam: 13 40° 42’ 127 T74° 28’ 36” 0-8 100 99
(Surface layer contains more gravel 8-18 100 100
than that in modal) 18-32 100 100

* Mechanical analysis according to AASHO Designation: T 8870 (). Results by this procedure may differ somewhat from
results obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material
is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including

that coarser than 2

millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method

and the material coarser than 2 millimeters in diameter is excluded from -calculations of grain-size fractions. The mechanical

analysis data used

Soil properties significant in engineering

Several estimated soil properties significant in engi-
neering are shown in table 4. These estimates are made
for typical soil profiles, by layers sufficiently different
to have different significance for soil engineering. The
estimates are based on field observations made in the
course of mapping, on test data for these and similar
soils, and on experience with the same kinds of soil in
other counties (3). Following are explanations of some
of the columns in table 4.

Depth to bedrock is the distance from the surface of
the soil to the upper surface of the rock layer.

Depth to seasonal high water table is the distance
from the surface of the soil to the water table in most
years.

Texture is described in table 4 in the standard terms
used by the United States Department of Agriculture
(USDA). These terms take into account the relative
pexrcentages of sand, silt, and clay in soil material that

in this table are not suitable for naming textural classes for soils.

is less than 2 millimeters in diameter. “Loam,” for
example, is soil material that contains 7 to 27 percent
clay, 28 to 50 percent silt, and less than 52 percent
sand. If the soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, as
for example, “gravelly loamy sand.” “Sand,” *“silt,”
“clay,” and some of the other terms used in USDA
textural classification are defined in the Glossary.

Permeability is that quality of a soil that enables it
to transmit water or air. It is estimated on the basis
of those soil characteristics observed in the field, partic-
ularly structure and texture. The estimates in table 4
do not take into account lateral seepage or such tran-
sient soil features as plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined
as the difference between the amount of water in the
soil at field capacity and the amount at the wilting
point of most crop plants (6).
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Mechanical analysis *—Continued Moisture density * Classification
Percentage passing sieve— Sizes by P ‘s
: : Liquid | Plasticity
Continued hydrometer analysis limit index — |Maximum ' )
No. 10 No.40 | No. 200 0.05— <0.005 dry Optimum| AASHO® | Unified
(2.0 mm) | (0.42 mm) |(0.074 mm) | 0.005 mm mm density | moisture
Lb per
Pct Pct Pct Pct cu ft Pct
82 47 30 62 16 A-2-7(1) SM
99 98 92 46 43 34 14 103 19 A-6(9) CL
75 71 63 30 28 30 7 A-4(5) MIL~-CL
84 69 42 31 5 b A-4(2) SM
48 36 29 12 10 30 9 A-2-4(0) GM-GC
43 34 22 27 5 A-1-6(0) GM-GC
62 51 40 27 10 33 7 A-4(1) GM
42 29 23 13 8 26 7 A-2-4(0) GM-GC
78 56 22 32 7 A-2-4(0) SM-SC
81 49 21 15 5 38 7 A-2-4(0) SM
76 38 17 10 5 28 11 A-2-6(0) SC
66 53 23 26 5 A-2-4(0) SM-SC
87 75 26 19 3 118 13 A-2-4(0) SM
93 78 15 NL NP 115 13 A-2-4(0) SM
84 69 39 30 6 . A—-4(1) SM-SC
77 63 34 23 6 114 13 A-2-4(0) SM-SC
71 60 41 24 12 28 10 A-4(1) SC
75 59 34 25 4 A-2-4(0) SM-SC
70 58 31 21 6 A-2-4(0) SM-SC
58 45 21 NL NP A-1-b(0) SM
72 62 35 26 3 A-2-4(0) SM
80 69 39 18 2 A-4(1) SM
80 70 38 16 2 A-4(1) SM
79 71 62 39 10 A—4(5) ML
100 99 91 45 43 44 20 99 23 A-7-6(13) | CL
100 97 91 45 45 36 14 105 19 A-6(9) CL

? Based on AASHO Designation: T 99-70, Method A (1).
®Based on AASHO Designation: M 145-66 (1).

* NP means nonplastic.

* NL means nonliquid.

Reaction is the degree of acidity or alkalinity ex-
pressed as pH. The pH value and terms used to describe
soil reaction are explained in the Glossary.

Shrink-swell potential is the relative change in
volume to be expected of soil material with changes in
moisture content, that is, the extent to which the soil
shrinks as it dries or swells when it gets wet. Extent of
shrinking and swelling is influenced by the amount and
kind of clay in the soil. Shrinking and swelling of soils
cause damage to building foundations, roads, and other
structures.

Engineering interpretations of the soils

The interpretations in table 5 are based on the engi-
neering properties of soils shown in table 4, on test
data for soils in this county and others nearby or ad-
joining, and on the experience of engineers and soil
scientists with the soils in Morris County. In table 5,
ratings are used to summarize suitability of the soils as

a source of topsoil, sand and gravel, and road fill. For
the other uses, table 5 lists those soil features not to be
overlooked in planning, installation, and maintenance.

Soil suitability is indicated by the ratings good, fair,
poor, and unsuitable.

Following are explanations of some of the columns
in table 5.

Topsoil is used for topdressing an area where vege-
tation is to be established and maintained. Suitability
is affected mainly by ease of working and spreading the
soil material, as for preparing a seedbed; natural fertil-
ity of the material, or the response of plants when
fertilizer is applied; and absence of substances toxic
to plants. Texture of the soil material and its content
of stone fragments affect suitability, but also considered
in the ratings is damage that will result at the area
from which topsoil is taken.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 5 provide
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guidance about where to look for probable sources. A
soil rated as a good or fair source of sand or gravel
geqera]ly has a layer at least 3 feet thick, the top of
which is at a depth of less than 6 feet. The ratings do
not take into account thickness of overburden, location
of the water table, or other factors that affect mining
of the materials, nor do they indicate quality of the
deposit.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect the predicted
performance of soil after it has been placed in an
embankment that has been properly compacted and
provided with adequate drainage and the relative ease
of excavating the material at borrow areas.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for pond reservoir areas
have low seepage, which is related to permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments and dikes require soil material that is
resistant to seepage and piping and of favorable stabil-
ity, shrink-swell potential, shear strength, and com-
pactibility. Presence of stones or organic material in a
soil is unfavorable.

Shallow excavations require digging or trenching to
a depth of less than 6 feet, as excavations for pipelines,
sewerlines, phone and power transmission lines, base-
ments, open ditches, and cemeteries. Desirable soil
properties are good workability, moderate resistance to
sloughing, gentle slopes, absence of rock outcrops or
gﬁlstones, and freedom from flooding or a high water

e.

prainage for crops and pasture is affected by such
soil properties as permeability, texture, and structure;
depth to restricting layers or rock; depth to the water
table; slope, stability of ditch banks; susceptibility to
stream overflow, and availability of outlets for drainage
water.

Irrigation of crops is affected by such soil features
as available water capacity, rate of water intake, perme-
ability, need for drainage and depth to water table or
bedrock, soil texture, content of stones, depth of rooting
zone, susceptibility to erosion and stream overflow.

Terraces and diversions are low ridges constructed
across the slope to intercept or divert runoff so that it
soaks into the soil or flows slowly to a prepared outlet.

Grass waterways are shallow waterways or swales
that are kept in grass when the rest of a field is culti-
vated. They are prepared outlets that provide an
erosion-free outlet for runoff water. Such features that
affect suitability of a soil for terraces, diversions, or
grassed waterways are uniformity and steepness of
slopes, depth to bedrock or other unfavorable material,
content of stones, permeability, and erosion hazard.

Winter grading is affected chiefly by soil features
that are relevant to moving, mixing, and compacting
soil when temperatures are below freezing.

Test data

All gngineering test data in this report are based on
sampling anq testing done by Rutgers University, Col-
lege of Engineering (5, 8). Soils were sampled at

twenty-four sites in Morris County. The soils sampled
were classified according to the current system of
classification.

The results of the tests are shown in table 6. Also
in table 6, the soil materials are classified according to
the Unified and the AASHO systems and the textural
classification of the U.S. Department of Agriculture.
Names of some of the soils that were sampled in the
original engineering study of 1954 were changed to
conform with the current soil classification.

Town and Country Planning

This section is mainly for land planners, municipal
officials, developers, owners or users of land, and others
who are responsible for the preparation or evaluation
of land-use plans or for community development. The
limitations of the soils for several uses in community
developments are given in table 7. The table lists, for
each mapping unit, the degree and kinds of limitations
for each use named.

A rating of slight means soil properties are generally
favorable for the rated use, or in other words, limita-
tions that are minor and easily overcome. A rating of
moderate means that some soil properties are unfavor-
able but can be overcome by careful planning, design,
and good management. A rating of severe means soil
properties are so unfavorable and so difficult to correct
or overcome as to require soil reclamation, special
design, or intensive maintenance. Some properties are
so unfavorable for a particular use that overcoming
the limitations is most difficult and costly and commonly
not practical for the rated use.

Planning and zoning officials need to consider the
merits of completing uses for soils. Those best for
community developments are also among the best for
farming. Capability of the soils for farm crops is given
at the end of the description for each mapping unit and
is explained in the section “Capability Grouping.”

Listed in the paragraphs that follow are the uses for
which the soils are rated in table 7 and the major soil
properties affecting the uses.

Foundations for dwellings. Ratings of the soils for
this use are based on the properties of undisturbed soils.
Dwellings are three stories or less. Soil ratings are
made for buildings with and without basements.

Lawns, landscaping, and golf fairways. Ratings are
based on soil properties that affect the growth of plants.

Septic tank absorption fields. This use is considered
for residences on normal lot sizes but not for public
buildings or trailer parks. Requirements of the New
Jersey Department of Health were followed (7). Where
a seasonal high water table exists, limitations are likely
to be more severe than percolation tests indicate if
tests are made in dry seasons.

Local roads, streets, and parking lots. These roads,
streets, and parking lots are paved. Slope, depth to
bedrock, and content of stones and boulders are some-
what more critical for parking lots than for roads
because of the more extensive grading required.

Athletic fields. These areas are assumed to be for
year round use. If only summer use is planned, limita-
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tions resulting from a seasonal high water table are
not so severe as is indicated in table 7. These areas are
expepted to be intensively used and to have a grass turf.
) Picnic and play areas. These areas are expected to be
in use for about 7 months, April to October. No major
land shaping is expected.

Campsites for trailers and tents. These sites are ex-
pected to be in use for about 7 months, April to October.
If all-season camping is anticipated, limitations result-
ing from a seasonal high water table are more severe
than are indicated in table 7. If possible, in laying out
access roads, areas that have a seasonal high water
table should be avoided.

Sanitary landfills. Ratings of the soils for this use are
based on soil properties to a depth of 5 feet. Onsite
investigations are needed to determine soil and water
conditions below a depth of 5 feet. Ratings are an
indication as to where onsite investigations would be
most profitable. Ratings are for trench-type landfills.
All soils that have a water table above a depth of 5 feet
were rated severe because of the hazard of ground-
water pollution. Soils that have small amounts of water
perched over a fragipan were rated slight or moderate,
depending on the amount of water. Soils that have rapid
permeability in the substratum are rated severe be-
cause of the hazard of groundwater pollution.

Formation, Morphology, and
Classification of the Soils

This section explains how soils form and describes
the major horizons in soils. It then describes the system
of classifying soils and places the soils in Morris County
in the categories of that system.

Formation of the Soils

Soils form through the interaction of five major
factors: parent material, climate, plant and animal life,
topography, and time. The relative influence of each
factor varies from place to place. Local variations in
soils in Morris County are caused mainly by differences
in kind of parent material and in topography. In places,
one factor may dominate the formation of a soil and
determine most of its properties.

Parent material

Parent material is the unconsolidated mass in which
soils form. It determines the mineralogical and chemical
composition of a soil and influences the rate of soil-
forming processes.

In Morris County, soils formed in glacial till, glacial
outwash, recent stream alluvium, organic material, and
rock material weathered in place. The glacial material
was left after the glaciers melted 10,000 to 15,000 years
ago. Alluvial and organic material is of more recent
origin and is still accumulating.

Soils that formed in glacial till are the most extensive
and have a wide range of characteristics. A firm sub-
stratum is common. Rockaway, Netcong, Boonton,
Hibernia, and Haledon soils are examples. Soils that

formed in glacial outwash generally have a texture of
sandy loam and are underlain by stratified sand and
gravel. Examples are Riverhead, Pompton, and Preak-
ness soils. Soils along major streams and in glacial Lake
Passaic Basin formed in recent alluvial material. They
are the medium-textured to fine-textured Whippany and
Parsippany soils and Alluvial land. Carlisle soils formed
in organic matter.

Climate

The climate of Morris County is a humid, continental
type that is marked by extreme seasonal temperature
changes. The county has an annual precipitation of
about 44 inches and an average annual air temperature
of about 49°F. Rainfall is generally uniform during the
growing season, May to September, and averages about
21 inches. The cool temperature and moist conditions
promote the accumulation of organic matter in the
surface layer. For more detailed information on climate,
see the section “Climate.”

Plant and animal life

Living organisms are important in soil formation.
Plants and animals furnish organic matter to the soil
and bring nutrients from lower layers to upper layers.
Burrowing insects, such as ants, and other animals are
continually mixing the upper layers of the soil. Organic
matter plays a major role in determining color. During
decomposition it produces organic acids, which accel-
erate leaching and weathering processes. Bacteria and
fungi are active in the decomposition of organic matter,
the release of plant nutrients, and the formation of soil
structure. When they die, their remains also become a
part of the soil.

In Morris County, the native vegetation has greatly
influenced soil formation. Man, too, has played a part
in soil formation. He has changed the vegetation,
removed stones and boulders, and plowed the land. He
has added lime and fertilizer, mixed some of the soil
horizons, and moved soil material from place to place.
Topography

The shape of the land surface—commonly called the
lay of the land—, the slope, and the position in relation
to the water table greatly influence the formation of
soils. Soils that formed on sloping areas, where runoff
is moderate to rapid, generally are well drained; have
a bright-colored, unmottled subsoil; and in most places
are leached to a greater depth than wetter soils in the
same general area. In more gently sloping areas, where
runoff is slower, a greater number of soils exhibit some
evidence of wetness for short periods, such as mottling
in the subsoil. In level areas or slight depressions, where
the water table is at or near the surface for long periods,
the soils show evidence of wetness to a marked degree.
They have a thick, dark-colored, organic surface layer
and a strongly mottled or grayish subsoil. The permea-
bility of the soil material, as well as the length, steep-
ness, and configuration of the slopes, influence the kind
of soil that forms. Local differences in soils are largely
the result of differences in parent material and topog-
raphy.
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TABLE 7.—Limitations of the soils for

Soil series and
map symbols

Foundations for dwellings—

Lawns, landscaping,

Septic tank

With basement Without basement and golf fairways absorption fields
Adrian: Ad...______ __|Severe: frequentflood- |Severe: frequentflood- | Severe: seasonal high |Severe: frequent flood-
ing; seasonal high ing; seasonal high water table at sur- ing; seasonal high
water table at sur- water table at sur- face. water table at sur-
face; low bearing face; low bearing face; low bearing
strength. strength. strength.
Alluvial land:

Ae Severe: frequent flood- | Severe: frequent flood- | Severe: frequent flood- | Severe: frequent flood-
ing; seasonal high ing. ing. ing; seasonal high
water table at a depth water table at a depth
of 2 to 4 feet. of 2 to 4 feet.

Am Severe: frequent flood- | Severe: frequent flood- | Severe: frequent flood- | Severe: frequent flood-
ing; seasonal high ing; seasonal high ing; seasonal high ing; seasonal high
water table at sur- water table at sur- water table at sur- water table at sur-
face. face. face. face.

Annandale:

AnB Slight: lateral seepage | Slight Slight Moderate: slow per-
above fragipan in meability in fragipan
places. requires deep

trenches.

AnC Moderate: slope;lat- | Moderate: slope .. .| Moderate: hazard of Moderate: slow per-
eral seepage above erosion. meability in fragipan
fragipan in places. requires deep

trenches.
Bartley:

BaA,BaB.___.______________ | Moderate: seasonal Slight ] Slight__. Severe: seasonal high
high table at a depth water table at a depth
of 2 to 4 feet. of 2 to 4 feet; slow

permeability.

BbC. Moderate: slope in- Moderate: slope in- Moderate: hazard of Moderate: slope makes
creases excavation creases excavation erosion. special design and
and land-smoothing and land-smoothing careful installation
costs; hazard of ero- costs. necessary.
sion.

Biddeford: Bd._..___ | Severe: frequent flood- | Severe: frequent flood- | Severe: frequent flood- | Severe: frequent flood-

Boonton:
BoB

BoC

ing; seasonal high
water table at sur-
face.

Moderate: seasonal
high water table
perched over fragi-
pan; lateral seepage
over fragipan.

Moderate: seasonal
high water table
perched over fragi-
pan; lateral seepage
above fragipan.

ing; seasonal high
water table at sur-
face.

Slight

ing; seasonal high
water table at sur-
face.

Moderate: excessive
gravel and cobbles.

Moderate: excessive
gravel and cobbles;
slope limitation; haz-
ard of erosion.

ing; seasonal high
water table at sur-
face.

Moderate: seasonal
high water table
perched over fragi-
pan; slow permeabil-
ity in fragipan.

Moderate: seasonal
high water table
perched over fragi-
pan; slow permeabil-
ity in fragipan.
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Local roads, streets,
and parking lots

Athletic fields

Picnic and play areas

Campsites, trailers,
and tents

Sanitary landfill *

Severe: frequent flood-
ing; low bearing
strength; seasonal
high water table at
surface.

Severe: frequent flood-

ing.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face; high frost-
action potential.

Moderate: moderate
frost-action potential;
stony in places.

Moderate: moderate
frost-action potential;
stony in places; haz-
ard of erosion.

Severe: seasonal high
water table at a depth
of 2 to 4 feet; high
frost-action potential.

Severe: seasonal high
water table perched
over fragipan at a
depth of 2 to 4 feet;
high frost-action po-
tential.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face.

Severe: seasonal high
water table; high
frost-action poten-
tial.

Severe: seasonal high
water table; high
frost-action poten-
tial; slope; hazard
of erosion.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face; low bearing
strength.

Severe: flooding more
than once in 2 years
during season of use.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face.

Severe: excessive
gravel; stony in
places.

Severe: excessive
gravel; stony in
places; slope.

Moderate: slow per-
meability in fragipan;
seasonal high water
table at a depth of 2
to 4 feet.

Severe: slope; exces-
sive gravel.
Severe: frequent flood-

ing; seasonal high
“water table at sur-
face.

Moderate: excessive
gravel and cobbles;
water table below a
depth of 20 inches in
all seasons.

Severe: slope ... .___._____|

Severe: hazard of
flooding; low bearing
strength; organie ma-
terial; water table
above a depth of 20
inches for 1 month
or more during sea-
son of use.

Moderate: flooding one
or two times for short
periods during season
of use. :

Severe: frequent flood-
ing; seasonal high
water table at sur-
face.

Slight

Moderate: slope..
Slight |
Moderate: slope.. .
Severe: water table

above a depth of 20
inches during season
of use.

Slight

Moderate: slope ...

Severe: frequent flood-
ing; water table above
a depth of 20 inches
during season of use;
low bearing strength.

Severe: frequent flood-
ing.
Severe: frequent flood-

ing; seasonal high
water table at sur-
face.

Slight
Moderate: slope . . |
Slight: seasonal high

water table below a
depth of 30 inches
during season of use.

Moderate: slope......____|

Severe: frequent flood-
ing; water table above
a depth of 20 inches
during season of use.

Slight

Moderate: slope._. |

Severe: frequent flood-
ing; seasonal high
water table at surface;
low bearing strength.

Severe: frequent flood-
ing; seasonal high
water table at a depth
of 2 to 4 feet.

Severe: frequent flood-
ing; seasonal high
water table at surface.

Slight.

Slight.

Moderate: seasonal
high water table
perched over fragipan
at a depth of 2 to 4
feet; hazard of pollu-
tion where the under-
lying bedrock is lime-
stone.

Moderate: seasonal high
water table perched
over fragipan at a
depth of 2 to 4 feet;
hazard of pollution
where the underlying
bedrock is limestone.

Severe: frequent flood-
ing; seasonal high wa-
ter table at surface.

Slight: seasonal high
water table perched
over fragipan at a
depth of % foot to 214
feet; lateral seepage
above fragipan likely
in places.

Slight: seasonal high
water table perched
over fragipan; lateral
seepage over fragipan
likely in places; bed-
rock at a depth of more
than 6 feet.



92

SOIL SURVEY

TABLE 7.—Limitations of the soils for

Soil series and

Foundations for dwellings—

Lawns, landscaping,

Septic tank

map symbols With basement Without basement and golf fairways absorption fields

BpC Severe: excessive Moderate: excessive Severe: excessive Severe: excessive
stones; seasonal high stones; seasonal high stones. stones; seasonal high
water table perched water table perched water table perched
over fragipan; bed- over fragipan. over fragipan; bed-
rock at a depth of rock at a depth of
more than 5 feet. more than 5 feet.

Califon:

CaA, CaB, CbB.______. Severe: seasonal Moderate: seasonal Moderate: seasonal Severe: seasonal high

high water table high water table at a high water table at a water table perched

CaC

Califon variant: CdB______|

Carlisle:

Cokesbury:
CoA,CoB___ ]

CsB

Edneyville:
EdB

EdD

perched at a depth of
1% foot to 4 feet; lat-
eral seepage over
fragipan.

Moderate: seasonal
high water table
perched at a depth of
1% foot to 4 feet; lat-
eral seepage over
fragipan; strong
slopes.

Moderate: seasonal
high water table
perched at a depth of
14 foot to 4 feet; lat-
eral seepage above
fragipan; high stone
content.

Severe: seasonal high
water table at a depth
of % foot to 4 feet.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face; low bearing
strength; severe sub-
sidence.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

Severe: seasonal high
water table at a depth
of 0 to 1 foot; ex-
tremely stony surface
layer.

Slight: granite gneiss
bedrock at a depth of
6 to 10 feet or more.

Moderate: slope ...

Severe: slope...........__

depth of 15 foot to 4
feet.

Moderate: seasonal
high water table at a
depth of %% foot to 4
feet; strong slopes.

Moderate: seasonal
high water table at a
depth of % foot to 4
feet; high stone con-
tent.

Moderate: seasonal
high water table at a
depth of 4 foot to 4
feet.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face; low bearing
strength; severe sub-
sidence.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

Severe: seasonal high
water table at a depth
of 0 to 1 foot; ex-
tremely stony surface
layer.

Slight
Moderate: slope .|
Severe: slope ... ...}

depth of 12 foot to 4
feet; gravel common
in CbB.

Moderate: seasonal
high water table at a
depth of ¥ foot to 4
feet; gravelly; slope;
hazard of erosion.

Severe: high stone
content.
Moderate: seasonal

high water table ata
depth of % foot to 4
feet.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

Severe: seasonal high
water table at a depth
of 0 to 1 foot; ex-
tremely stony surface
layer.

Moderate: moderate
gravel.
Moderate: moderate

gravel; slope; hazard
of erosion.

Severe: slope; hazard
of erosion.

at a depth of 1% foot
to 4 feet; lateral seep-
age above fragipan.

Severe: seasonal high
water table perched
at a depth of % foot
to 4 feet; lateral seep-
age above fragipan.

Severe: seasonal high
water table perched
at a depth of 1 foot
to 4 feet; lateral seep-
age above fragipan;
very stony.

Moderate: moderately
well drained and
somewhat poorly
drained.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face; low bearing
strength,

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

Severe: seasonal high
water table at a depth
of 0 to 1 foot; ex-
tremely stony.

Slight: granite gneiss
bedrock at a depth of
6 to 10 feet or more.

Moderate: granite
gneiss bedrock at a
depth of 6 to 10 feet
or more; slope makes
special design and
careful installation
necessary.

Severe: slope....._____|
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Local roads, streets,

Campsites, trailers,

water table at a depth
of 1 foot to 4 feet;
high frost-action po-
tential.

Severe: seasonal high
water table at a depth
of % foot to 4 feet;
high frost-action po-
tential.

Severe: seasonal high
water table at a depth
depth of 1% foot to 4
feet; high frost-
action potential.

Severe: seasonal high
water table at a depth
of 1% foot to 4 feet;
high frost-action po-
tential.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face; low bearing
strength; severe sub-
sidence.

Severe: seasonal high
water table at a depth
of 0 to 1 foot; high
frost-action potential.

Severe: seasonal high
water table at a depth
of 0 to 1 foot; ex-
tremely stony; high
frost-action poten-
tial.

Moderate: moderate
frost-action poten-
tial.

Moderate: strong
slopes; moderate
frost-action potential.

Severe: slope; hazard
of erosion.

water table at a depth
of 1% foot to 4 feet.

Severe: slope; sea-
sonal high water table
at a depth of 14 foot
to 4 feet.

Severe: high stone
content; seasonal
high water table at
a depth of 1 foot to
4 feet.

Severe: seasonal high
water table at a depth
of 1% foot to 4 feet;
slope.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face; low bearing
strength; severe sub-
sidence.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

Severe: seasonal high
water table at a depth
of 0 to 1 foot; ex-
tremely stony.

Severe: excessive
gravel.
Severe: slope; exces-

sive gravel.

Severe: slope._._.____.__._

below a depth of 20
inches during season
of use.

Moderate: slope...
Moderate: high stone
content.

Slight: water table

below a depth of 20
inches during season
of use.

Severe: water table
above a depth of 20
inches for 1 month
or more during season
of use.

Severe: water table
above a depth of 20
inches for 1 month
or more during sea-
son of use.

Severe: water table
above a depth of 20
inches for 1 month
or more during sea-
son of use; extremely
stony.

below a depth of 20
inches during season
of use.

| Moderate: water table
below a depth of 20
inches during season
of use; slope.

Moderate: very stony
surface layer; water
table below a depth of
20 inches during sea-
son of use.

Moderate: water table
below a depth of 20
inches during season
of use.

Severe: frequent flood-
ing; water table above
a depth of 20 inches
during season of use.

Severe: water table
above a depth of 20
inches during season
of use.

Severe: water table
above a depth of 20
inches for 1 month
or more during sea-
son of use; extremely
stony surface layer.

Slight Slight |
Moderate: slope Moderate: slope... .
Severe: slope. ... .| | Severe: slope._ .|

and parking lots Athletic fields Picnic and play areas and tents Sanitary landfill*
Severe: seasonal high | Severe: excessive Moderate: slope; ex- Severe: excessive Severe: excessive
water table; exces- stones; seasonal high cessive stones. stones. stones; seasonal high
sive stones. water table; slope. water table perched
over fragipan.
Severe: seasonal high | Severe: seasonal high | Slight: water table Moderate: water table | Moderate: seasonal

high water table
perched over fragipan
at a depth of %% foot to
4 feet; lateral seepage
above fragipan.

Moderate: seasonal
high water table
perched over fragipan
at a depth of % foot to
4 feet; lateral seepage
above fragipan.

Moderate: very stony.

Moderate: seasonal
high water table at a
depth of 1% foot to 4
feet.

Severe: frequent flood-
ing; seasonal high wa-
ter table at surface;
highly organic mate-
rial.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

Severe: seasonal high
water table at a depth
of 0 to 1 foot; ex-
tremely stony.

Slight.

Slight: granite gneiss
bedrock at a depth of
6 to 10 feet or more.

Moderate: slope.
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SOIL SURVEY

TABLE 7.—Limitations of the soils for

Soil series and
map symbols

Foundations for dwellings—

Lawns, landscaping,

Septic tank

With basement Without basement and golf fairways absorption fields

Ellington variant:

ElB Moderate: seasonal Moderate: seasonal Moderate: seasonal Severe: moderately
high water table at a high water table at a high water table at a slow permeability;
depth of % foot to 4 depth of % foot to 4 depth of 1% foot to 4 seasonal high water
feet. feet. feet. table at a depth of %4

foot to 4 feet.

EIC Moderate: seasonal Moderate: seasonal Moderate: seasonal Severe: seasonal high
high water table at a high water table at a high water table at a water table at a depth
depth of % to 4 feet. depth of % foot to 4 depth of % foot to 4 of 1% foot to 4 feet;

feet. feet; slope; hazard of moderately slow per-
erosion, meability.

EID Severe: steep....._ ... Severe: steep.._...._...._ Severe: steep; hazard | Severe: steep.. .|

of erosion.

Haledon:

HaB Severe: seasonal high | Moderate: seasonal Moderate: seasonal Severe: seasonal high
water table at a depth high water table at a high water table at a water table at a depth
of % foot to 1% feet; depth of 1% foot to depth of % foot to of 1% foot to 1% feet.
lateral seepage above 11 feet. 11% feet.
fragipan.

HaC Severe: seasonal high Moderate: seasonal Moderate: seasonal Severe: seasonal high
water table at a depth high water table at a high table at a depth water table at a depth
of % foot to 1% feet. depth of 1% foot to of % foot to 11 feet; of 1% foot to 1% feet.

114 feet. slope; hazard of ero-
sion.

Hibernia:

HbC . Severe: seasonal high | Moderate: seasonal Moderate: seasonal Severe: seasonal high
water table perched high water table high water table at a water table at a depth
at a depth of 14 foot perched at a depth of depth of % foot to of 1% foot to 114 feet;
to 114 feet; lateral 1% foot to 114 feet. 1% feet; stony sur- lateral seepage over
seepage above fragi- face layer. fragipan.
pan.

HID Severe: steep; sea- Severe: steep; seasonal | Severe: steep; hazard Severe: steep; sea-
sonal high water ta- high water table of erosion. sonal high water ta-
ble perched at a depth perched at a depth of ble perched at a depth
of 12 foot to 114 feet. 1% foot to 1% feet. of 1% foot to 114 feet.

Holyoke:

HoC Severe: hard bedrock Severe: hard bedrock Severe: hard bedrock Severe: hard bedrock
at a depth of less than at a depth of less than at a depth of less than at a depth of less than
1% feet. 1% feet. 114 feet. 1% feet.

HrE Severe: hard bedrock Severe: hard bedrock Severe: hard bedrock Severe: hard bedrock
at a depth of less than at a depth of less than at a depth of less than at a depth of less than
134 feet; steep or 114 feet; steep and 11 feet; steep or 114 feet; steep or
very steep; rock out- very steep; rock out- very steep; rock out- very steep; rock out-
erop. crop. crop. crop.

Klinesville: KIE. | Severe: bedrock at a Severe: bedrock at a Severe: bedrock ata Severe: steep; bedrock
depth of less than 1% depth of less than 1% depth of less than 112 at a depth of less than
feet; steep. feet; steep. feet; steep. 114 feet.

Made land:* Mo _| Severe: uneven set- Moderate: uneven set- | Moderate: rooting Severe: variable mate-
tling; gas formation. tling. zone moderately rial at moderate

steep. depths.

Minoa: MIA,MIB___________| Severe: seasonal high | Moderate: seasonal Moderate: seasonal Severe: seasonal high

water table at a depth
of 1% foot to 114 feet.

high water table at a
depth of 1% foot to
1% feet.

high water table at a
depth of 1% foot to
1% feet.

water table at a depth
of % foot to 1% feet.
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Local roads, streets,

Campsites, trailers,

of 1. foot to 4 feet;
high frost-action po-
tential.

Severe: seasonal high
water table at a depth
of 1 foot to 4 feet;
high frost-action po-
tential.

Severe: steep; hazard
of erosion; seasonal
high water table at a
depth of % foot to 4
feet; high frost-action
potential.

Severe: seasonal high
water table at a depth
of 12 foot to 114 feet;
high frost-action po-
tential.

Severe: seasonal high
water table at a depth
of % foot to 114 feet;
slope; hazard of ero-
sion,

Severe: seasonal high
water table at a depth
of % foot to 1% feet;
high frost-action po-
tential.

Severe: steep; hazard
of erosion; seasonal
high water table
perched at a depth of
1% foot to 114 feet;
high frost-action po-
tential.

Severe: hard bedrock
at a depth of less than
11 feet.

Severe: hard bedrock
at a depth of less than
11, feet; steep or
very steep; rock out-
crop.

Severe: steep; bed-
rock at a depth of less
than 11 feet.

Moderate: uneven set-
tling.
Severe: seasonal high

water table at a depth
of 1% foot to 1% feet;
high frost-action po-
tential.

of 1% foot to 4 feet.

Severe: seasonal high
water table at a depth
of 1% foot to 4 feet;
slope.

Severe:

Severe: seasonal high
water table at a depth
of % foot to 1% feet.

Severe: slope; sea-
sonal high water ta-
ble at a depth of 1%
foot to 114 feet.

Severe: seasonal high
water table at a depth
of % foot to 134 feet.

Severe: steep; exces-
sive stones.

Severe: hard bedrock
at a depth of less than
1% feet; strong
slopes in some places.

Severe: hard bedrock
at a depth of less than
1% feet; steep or
very steep; rock out-
crop.

Severe: steep; bedrock
at a depth of less
than 11 feet.

Slight to moderate:
coarse fragments;
variable thickness of
soil covering.

Severe: seasonal high
water table at a depth
of 1% foot to 1% feet.

inches during season

above a depth of 20
inches for short pe-
riods during season
of use.

Moderate: water table
above a depth of 20
inches for short pe-
riods during season
of use; slope.

Moderate: water table
above a depth of 20
inches for short pe-
riods during season
of use; strong slopes
in some places.

Severe: steep.. ... __|

Moderate: strong
slopes in some places;
rock outerops.

Severe: steep or very
steep; rock outerop.

Severe: steep. |
Slight
Moderate: water table

above a depth of 20
inches for short pe-
riods during season

of use.

Moderate: slope. .| |
| Severe: steep.. .|
Moderate: water table

of use.

inches during season
of use.

Moderate: slope.............
Severe: steep. .. . |
Severe: water table

above a depth of 20
inches during season
of use.

Severe: water table
above a depth of 20
inches during season
of use.

Severe: water table
above a depth of 20
inches for short pe-
riods during season
of use; strong slopes
in some places.

Severe: steep._....._.._ .|

Moderate: strong
slopes in some places;
rock outcrops.

Severe: steep or very
steep; rock outcrop.

Severe: steep. . ]
Slight .|
Severe: water table

above a depth of 20
inches during season
of use.

and parking lots Athletic fields Picnic and play areas and tents Sanitary landfill
Severe: seasonal high | Severe: seasonal high | Slight: water table Slight: water table Severe: seasonal high
water table at a depth water table at a depth below a depth of 20 below a depth of 20 water table at depth

of % foot to 4 feet.

Severe: seasonal high
water table at a depth
of % foot to 4 feet.

Severe: seasonal high
water at a depth of %%
foot to 4 feet.

Severe: seasonal high
water table at a depth
of % foot to 1% feet;
hard or rippable bed-
rock at a depth of 6
feet or more.

Severe: seasonal high
water table at a depth
of % foot to 11 feet;
hard or rippable bed-
rock at a depth of 5
feet or more.

Severe: seasonal high
water table perched at
a depth of 1 foot to
1% feet.

Severe: seasonal high
water table perched at
a depth of % foot to
1% feet.

Severe: hard bedrock
at a depth of less than
11 feet.

Severe: hard bedrock at
a depth of less than 112
feet; steep or very
steep; rock outerop.

Severe: steep; bedrock
at a depth of less than
114 feet.

Severe: variable mate-
rial at moderate depths.

Severe: seasonal high
water table at a depth
of 1% foot to 114 feet.
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SOIL SURVEY

TABLE 7.—Limitations of the soils for

Soil series and

Foundations for dwellings—

Lawns, landscaping,

Septic tank

map symbols With basement Without basement and golf fairways absorption fields
Muck: Ms, Mo Severe: frequent flood- | Severe: frequent flood- | Severe: frequent flood- | Severe: ff‘equent flood-

Neshaminy:

NeC

NfD

Neteong:
NtB

NtC

Otisville:
OotC

OtD

Parker:
PaC

PbD

PeC

PeD.

ing; seasonal high
water table at sur-
face; low bearing
strength; severe sub-
sidence.

Slight: hard bedrock
at a depth of more
than 6 feet in most
places.

Moderate: slope; hard
bedrock at a depth of
4 to 10 feet or more.

Severe: steep; exces-
sive stones.

Moderate:

Moderate where slopes
are 8 to 15 percent.
Slight where slopes are

3 to 8 percent.

Severe:

Moderate where bedrock
is at a depth of 4 to
5 feet.

Slight where bedrock is
at a depth of 5 to 10
feet; stony in places.

Severe:

Moderate: moderate
stone content; bed-
rock at a depth of 4
to 10 feet.

Severe: steep; mod-
erate stones.

slope ...

steep..... ..

steep. .. ..

ing; seasonal high
water table at sur-
face; low bearing
strength; severe sub-
sidence.

Slight_. .
Moderate: slope ...
Severe: steep; exces-

sive stones.

Moderate:

Moderate where slopes
are 8 to 15 percent.
Slight where slopes are

3 to 8 percent.

Severe:

Moderate where slopes
are 8 to 15 percent.
Slight where slopes are

3 to 8 percent.

Severe:

Moderate: moderate

stones.

Severe:

slope .|

steep ..

steep.__ ]

steep.... ]

ing; seasonal high
water table at sur-
face.

Moderate:

Moderate: gravel;
slope; hazard of ero-
sion.

Severe: steep; exces-
sive stones.

Moderate: gravel con-
tent.
Moderate: gravel con-

tent; slope; hazard of
erosion.

Severe: coarse tex-
ture; low available
water capacity; low
fertility; low organic-
matter content.

Severe: coarse tex-
ture; low available
water capacity; low
fertility; low organic-
matter content.

Moderate: gravelly
and cobbly; stony in
places.

Severe:

Severe: excessive
stones, cobbles, and
gravel.

Severe: steep; exces-
sive stones.

gravel

steep... ...

ing; seasonal high
water table at sur-
face; low bearing
strength.

Slight: bedrock at a
depth of 6 feet or
more in most places;
stony in places.

Moderate: hard bed-
rock at a depth of 4
to 10 feet or more;
stony in places.

Severe: steep; exces-
sive stones.

Slight: stony in
places; hazard of
ground-water pollu-
tion.

Moderate: slope
makes special design
and careful installa-
tion necessary.

Slight where slopes are
3 to 8 percent.

Moderate where slopes
are 8 to 15 percent;
hazard of ground-
water pollution.

Severe: steep slopes;
hazard of ground-
water pollution.

Moderate where bedrock
is at a depth of 4 to
10 feet.

Slight where gently
sloping: deep to bed-
rock; hazard of
ground-water pollu-
tion.

Severe: steep.........._..__]

Moderate:
stones.

moderate

Severe: steep; mod-
erate stones.
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Local roads, streets,
and parking lots

Athletic fields

Picnie and play areas

Campsites, trailers,
and tents

Sanitary landfill*

Severe: frequent flood-
ing; seasonal high
water table at sur-
face; low bearing
strength; severe sub-
sidence.

Moderate: moderate
frost-action potential.

Moderate: slope; haz-
ard of erosion; mod-
erate frost-action
potential; hard bed-
rock at a depth of 4
to 10 feet.

Severe: steep; exces-
sive stones.

Slight

Moderate: slope; haz-
ard of erosion.

Slight where slopes are
3 to 8 percent,

Moderate where slopes
are 8 to 15 percent.

Severe:

Moderate: strong
slopes and stony in
places.

Severe: steep; exces-
sive coarse fragments
in places.

Moderate: moderate
stones.
Severe: steep; hazard

of erosion; moderate
stones.

steep._..__..___. |

Severe: frequent flood-
ing; seasonal high
water table at sur-
face; low bearing
strength; severe sub-
sidence.

Severe: excessive
gravel.
Severe: slope; exces-

sive gravel.

Severe:

Severe: excessive
gravel; cobbles.

Severe: excessive
gravel and cobbles;
strong slopes.

Severe: coarse tex-
ture; low available
water capacity; low
fertility.

Severe:

Severe: excessive
gravel, cobbles, and
stones; slope.

Severe:

Severe: slope; exces-
sive stones.

Severe:

steep.__....._.._|

steep...._.________

steep....._________

steep....________.__|

Severe: water table
above a depth of 20
inches or more for 1
month during season
of use.

Moderate: gravel con-
tent.

Moderate: slope;
gravel.

Severe: steep._

Moderate: gravel con-
tent.

Moderate: strong

slopes; gravel con-
tent.

Severe: coarse tex-
ture; poor traffica-
bility.

Severe:

Moderate: moderate
gravel; strongly slop-
ing to gently sloping.

Severe: steep; exces-
sive gravel, cobbles,
and stones.

Moderate: moderate
stones.

Severe:

steep.. . ...

steep .

Severe: frequent flood-
ing; water table above
a depth of 20 inches
during season of use.

Moderate: gravel con-
tent.

Moderate: slope;
gravel.

Severe: steep.. ...

Moderate: gravel con-
tent.

Moderate: strong

slopes; gravel con-
tent.

Severe: loose sand;
poor trafficability.

Severe:

Moderate: strongly
sloping and gently
sloping; moderate
gravel and cobble.

Severe: steep; exces-
sive gravel, cobbles,
and stones.

Moderate:
stones.

moderate

Severe:

Severe:

Slight to severe:

Severe:

Severe:

Severe:

Severe:

Severe:

Severe:

Severe:

Severe:

steep...__ Severe:

frequent flood-
ing; seasonal high wa-
ter table at surface.

Slight to moderate:

hard bedrock at a depth
of 6 to 10 feet or more.

hard
bedrock at a depth
4 to 6 feet or more.

hard bedrock
at less than 6 feet in
most places.

hazard of
ground-water pollution.

hazard of
ground-water pollution.

rapid permea-
bility permits ground-
water pollution.

rapid permea-
bility permits ground-
water pollution,

insufficient fil-
ter material and rapid
permeability in C hori-
zon permit hazard of
ground-water pollution.

insufficient fil-
ter material and rapid
permeability in C hori-
zon permit hazard of
ground-water pollution.

excessive
stones.

excessive
stones.
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TABLE 7.—Limitations of the soils for

Soil series and

Foundations for dwellings—

Lawns, landscaping,

Septic tank

map symbols With basement Without basement and golf fairways absorption fields

P{E Severe: very steep; Severe: very steep; Severe: very steep; Severe: very steep;
rock outerop. rock outerop. rock outerop. rock outerop.

Parsippany: Ph Pk___.___| Severe: frequentflood- | Severe: frequent flood- | Severe: frequent flood- | Severe: frequent flood-
ing; seasonal high ing; seasonal high ing; seasonal high ing; seasonal high
water table perched water table perched water table at a depth water table at a depth
atadepthofOto1l at adepthof0to1l of 0 to 1 foot. of 0 to 1 foot.
foot. foot.

Pattenburg:

PIB Slight Slight Moderate: gravel con- | Slight: hazard of

tent. ground-water pollu-
tion.

PIC Moderate: strong Moderate: strong Moderate: strong Moderate: slope makes
slopes. slopes. slopes; hazard of ero- special design and

sion; gravel content. careful installation
necessary; hazard of
ground-water pollu-
tion,

Penn:

PnB Moderate: rippable Slight: rippable shale | Moderate: bedrock at Severe: rippable shale
shale bedrock at a bedrock at a depth of a depth of 114 to 3% bedrock at a depth of
depth of 1% to 3% 1% to 3% feet. feet. 114 to 3% feet.
feet; water perched
over bedrock in places
for short periods.

PnC Moderate: rippable Moderate: strong Moderate: bedrock at Severe: rippable shale
shale bedrock at a slopes; rippable shale a depth of 1% to 3% bedrock at a depth of
depth of 1% to 3% bedrock at a depth of feet. 1% to 3% feet.
feet; water perched 1% to 3% feet.
over bedrock in places
for short periods.

PoD Severe: steep; bed- Severe: steep; bed- Severe: steep; bedrock | Severe: steep; bedrock
rock at a depth of 1 rock at a depth of 1 at a depth of 1 foot to at a depth of 1 foot to
foot to 314 feet. foot to 31% feet. 3% feet. 31 feet.

Pits:% Ps.

Pompton: PtA, PtB_________ Severe: seasonal high |Moderate: seasonal Moderate: seasonal Severe: seasonal high
water table at a depth high water table at a high water table at a water table at a depth
of % foot to 114 feet. depth of 1% foot to depth 1% foot to 1% 1% foot to 1% feet.

114 feet. feet.
Preakness: PvA Severe: frequent flood- |Severe: frequent flood- | Severe: seasonal high | Severe: frequent flood-

Preakness variant:

Reaville variant:

Ridgebury:

Pw__..__

ReB______. ~

RgA

ing; seasonal high
water table at a depth
of 0 to 1 foot.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face.

Severe: seasonal high
water table at a depth
of 1% foot to 4 feet.

Severe: seasonal high
water table at a depth
of 0 to 1 foot,

ing; seasonal high
water table at a depth
of 0 to 1 foot.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face.

Moderate: seasonal
high water table at a
depth of % foot to 4
feet.

Severe: seasonal high
water table at depth
of 0 to 1 foot.

water table at a depth
of 0 to 1 foot.

Severe: seasonal high
water table at sur-
face.

Moderate: seasonal
high water table at a
depth of 1% foot to 4
feet; shaly surface
layer.

Severe: seasonal high
water table at a depth
of 0 to 1 foot; exces-
sive stones.

ing; seasonal high
water table at a depth
of 0 to 1 foot.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face.

Severe: seasonal high
water table at a depth
of 1% foot to 4 feet.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.
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Local roads, streets,
and parking lots

Athletic fields

Picnic and play areas

Campsites, trailers,
and tents

Sanitary landfill*

Severe: very steep;
rock outcrop.

Severe: frequent flood-
ing; seasonal high
water table at a depth
of 0 to 1 foot.

Moderate: moderate
frost-action potential
for SM and SC ma-
terial.

Moderate: moderate
frost action potential
for SM and SC mate-
rial.

Moderate: rippable
shale bedrock at a
depth of 1% to 3%
feet; moderate frost-
action potential.

Moderate: rippable
shale bedrock at a
depth of 112 to 314
feet; moderate frost-
action potential.

Severe:

Severe: seasonal high
water table at a depth
of % foot to 1% feet;
high frost-action po-
tential.

Severe: frequent flood-
ing; seasonal high
water table at a depth
of 0 to 1 foot.

Severe: frequent flood-
ing; seasonal high
water table at sur-
face.

Severe: seasonal high
water table at a depth
of 1% foot to 4 feet;
high frost-action po-
tential.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

steep........__._.

Severe: very steep;
rock outerop.

Severe: frequent flood-
ing; seasonal high
water table at a depth
of 0 to 1 foot.

Moderate: excessive
gravel.
Severe: strong slopes;

excessive gravel.

Moderate: excessive
shale; rippable shale
bedrock at a depth of
1% to 3% feet.

Severe: strong slopes....
Severe: steep. .. ...
Severe: seasonal high

water table at a depth
Y% foot to 114 feet.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

Severe: seasonal high
water table at sur-
face.

Severe: seasonal high
water table at a depth
of % foot to 4 feet.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

Severe:

Severe: very steep;
rock outcrop.

Severe: water table
above a depth of 20
inches during season
of use.

Moderate: gravel con-
tent.
Moderate: strong

slopes; gravel con-
tent.

Moderate: strong
slopes; shale content.

steep ...

Moderate: water table
below a depth of 20
inches during season
of use.

Severe: water table
above a depth of 20
inches for 1 month
or more during sea-
son of use.

Severe: water table
above a depth of 20
inches for 1 month or
more during season
of use.

Moderate: water table
below a depth of 20
inches during season
of use.

Severe: water table
above a depth of 20
inches or more during

season of use.

Severe: very steep;
rock outecrop.

Severe: frequent flood-
ing; water table above
a depth of 20 inches
during season of use.

Moderate: gravel con-
tent.

Moderate: strong
slopes.

Slight .. .
Moderate: strong

slopes; shale content.

Severe:

Moderate: water table
below a depth of 20
inches during season
of use.

Severe: water table
above a depth of 20
inches during season
of use.

Severe: water table
above a depth of 20
inches during season
of use.

Moderate: water table
below a depth of 20
inches during season
of use.

Severe: water table
above a depth of 20
inches during season
of use.

steep .. .

Severe: very steep;
rock outerop.

Severe: frequent flood-
ing; seasonal high wa-
ter table at a depth of
0 to 1 foot.

Severe: hazard of
ground-water pollution.

Severe: hazardof
ground-water pollution.

Severe: rippable shale
bedrock at a depth of
1% to 3% feet.

Severe: rippable shale
bedrock at a depth of
115 to 3% feet.

Severe: bedrock at a
depth of 1 foot to 3%
feet.

Severe: seasonal high
water table at a depth
of 1% foot to 1% feet.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.

Severe: seasonal high
water table at surface.

Severe: seasonal high
water table at a depth
of % foot to 4 feet.

Severe: seasonal high
water table at a depth
of 0 to 1 foot.
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TABLE 7.—Limitations of the soils for

Soil series and
map symbols

Foundations for dwellings—

Lawns, landscaping,

Septic tank

With basement Without basement and golf fairways absorption fields

RIB Severe: seasonal high | Severe: seasonalhigh | Severe: seasonal high | Severe: seasonalhigh
water table at a depth water table at a depth water table at a depth water table at a depth
of 0 to 1 foot; exces- of 0 to 1 foot; exces- of 0 to 1 foot; exces- of 0 to 1 foot; exces-
sive stones. sive stones. sive stones. sive stones.

Riverhead:

RmA, RmB._________ Slight....__.__.__ | Slight Slight: gravelly sur- Slight: hazard of
face layer. ground-water pollu-

tion.

RmC Moderate: slope..........__| Moderate: slope...... ... Moderate: gravelly Moderate: strong
surface layer; strong slopes make special
slopes; hazard of ero- design and careful
sion. installation neces-

sary; hazard of
ground-water pollu-
tion.
Riverhead variant: ReB__| Slight ... Slight . .| Moderate: gravelly Slight: hazard of
surface layer. ground-water pollu-
tion.
Rockaway:

RoB Slight: water perched |Slight ... | Moderate: moderate Moderate: needs deep
over fragipan for gravel. ditches in places; lat-
short periods; stony. eral seepage above

fragipan.

RoC Moderate: strong Moderate: strong Moderate: moderate Moderate: needs deep
slopes; water perched slopes. gravel; strong slopes. ditches in places; lat-
over fragipan may eral seepage above
seep laterally. fragipan; slopes make

special design and
careful construction
necessary.

RpC Moderate: very stony.____ Moderate: very stony__ .. Severe: excessive Moderate: very stony___|
stones.

RrD Severe: excessive Severe: excessive Severe: excessive Severe: excessive

stones; steep. stones; steep. stones; steep. stones; steep.

RsC Severe: rock outcrop; Severe: rock outerop; Severe: rock outerop; Severe: rock outecrop;
extremely stony. extremely stony. extremely stony. extremely stony.

RsD Severe: rock outerop; Severe: rock outcrop; Severe: rock outcrop; Severe: rock outerop;
steep. steep. steep. steep.

RsE Severe: rock outerop; Severe: rock outcrop; Severe: rock outerop; Severe: rock outerop;
very steep. very steep. very steep. very steep.

Rock outcrop: Rt, RvF_.___ Severe: rocky surface | Severe: rocky surface | Severe: rocky surface | Severe: rocky surface
layer; steep. layer; steep. layer; steep. layer; steep.
Turbotville: TuA, TuB.______] Severe: seasonal high Moderate: seasonal Moderate: seasonal Severe: seasonal high
water table at a depth high water table at a high water table at a water table at a depth
of % foot to 1% feet. depth of 1% foot to depth of 1% foot to of 3 foot to 1% feet.
114 feet. 134 feet.
Urban land:
Uq, Ub.
Highly urbanized;
present develop-
ment prohibits
other uses.
Ue Slight Slight Moderate: moderate Slight

gravel.
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Local roads, streets,
and parking lots

Athletic fields

Picnic and play areas

Campsites, trailers,
and tents

Sanitary landfill*

Severe: seasonal high
water table at a depth
of 0 to 1 foot; exces-
sive stones.

Slight

Moderate: strong
slopes; hazard of
erosion.

Slight

Moderate: moderate
frost-action potential.

Moderate: moderate
frost-action potential;
strong slopes; hazard
of erosion.

Moderate: very stony;
moderate frost-action
potential.

Severe: excessive
stones; steep.

layer; steep.

Severe: seasonal high
water table at a depth
of % foot to 11 feet;
high frost-action po-
tential.

Moderate: moderate
frost-action potential.

Severe: rock outerop......

Severe: rock outcrop;
steep.

Severe: rock outcrop;
very steep.

Severe: rocky surface

Severe: seasonal high
water table at a depth
of 0 to 1 foot; exces-
sive stones.

Severe: excessive
gravel.

Severe: excessive
gravel.

Severe: cxcessive
gravel.

Severe: excessive
gravel.

Severe: excessive

gravel; strong slopes.

Severe: excessive
stones; strong slopes
in places.

Severe: excessive
stones; steep.

Severe: rock outcrop;
extremely stony.

Severe: rock outerop;
steep.

Severe: rock outcrop;
very steep.

Severe: rocky surface

layer; steep.

Severe: seasonal high
water table at a depth
of 1 foot to 1% feet.

Moderate:
gravel.

moderate

Severe: water table
above a depth of 20
inches or more during
season of use; exces-
sive stones.

Slight

Moderate: strong
slopes.

Moderate: moderate
gravel.

Moderate: moderate
gravel.

Moderate: moderate

gravel; strong slopes.

Moderate: very stony;
strong slopes in
places.

Severe: excessive
stones; steep.

Severe: rock outcrop;
extremely stony.

Severe: rock outcrop;
steep.

Severe: rock outerop;
very steep.

Severe: rocky surface

layer; steep.

Moderate: water table
below a depth of 20
inches for short pe-
riods.

Moderate:
gravel.

moderate

Severe: water table
above a depth of 20
inches during season
of use; excessive
stones.

Stight ]
Moderate: strong
slopes.

Moderate: moderate
gravel.

Moderate: moderate
gravel.

Moderate: moderate

gravel; strong slopes.

Moderate: very stony;
strong slopes in
places.

Severe: excessive
stones; steep.

Severe: rock outcrop;
extremely stony.

Severe: rock outcrop;
steep.

Severe: rock outcrop;
very steep.

Severe: rocky surface
layer; steep.

Moderate: water table

below a depth of 20
inches during season
of use.

Moderate:
gravel.

moderate

Severe: seasonal high
water table at a depth
of 0 to 1 foot; exces-
sive stones.

Severe: hazard of
ground-water pollution
because of rapid per-
meability in substra-
tum.

Severe: hazard of
ground-water pollution
because of rapid per-
meability in substra-
tum.

Severe: hazard of
ground-water pollution
because of rapid per-
meability in substra-
tum.

Slight.

Slight.

Severe: excessive

stones.

Severe: excessive

stones.

Severe: rock outcrop;
extremely stony.

Severe: rock outcrop;
steep.

Severe: rock outcrop;
very steep.

Severe: rocky surface

layer; steep.

Severe: seasonal high
water table at a depth
of % foot to 1% feet.

Slight.
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TABLE 7.—Limitations of the soils for

Soil series and

Foundations for dwellings—

Lawns, landscaping,

Septic tank

map symbols With basement Without basement and golf fairways absorption fields

Uh Severe: seasonal wa- Moderate: seasonal Moderate: seasonal Severe: seasonal wa-
ter table moderately water table moder- water table moder- ter table moderately
high. ately high. ately high. high.

Uk Slight: hard bedrock Slight Moderate: gravel con- |Slight: bedrock ata
at a depth of more tent. depth of more than 6
than 6 feet in most feet in most places.
places.

Um Severe: depth to bed- Moderate: depth to Severe: depth to bed- Severe: depth to bed-
rock. bedrock. rock. rock.

Un Severe: seasonal high Severe: seasonal high Severe: seasonal high Severe: seasonal high
water table. water table. water table. water table.

Up. { Moderate: gently Moderate: gently slop- | Moderate: moderate Moderate: strongly
sloping to steep. ing to steep. gravel; strongly slop- sloping to steep in

ing to steep in some some places; hazard
places. of ground-water pol-
lution.

urC Moderate: gently slop- | Moderate: gently slop- | Moderate: moderate Moderate: strongly
ing and strongly slop- ing and strongly slop- gravel and stones. sloping in some
ing. ing. places.

urD Severe: steep.. ... Severe: steep... Severe: steep...... Severe: steep....._.._ |

Uw. | Severe: seasonal wa- Moderate: seasonal Moderate: seasonal Severe: seasonal wa-
ter table moderately water table moder- water table moder- ter table moderately
high. ately high. ately high. high.

Washington: WaB | Stight . Slight Stight Slight: hazard of
ground-water pollu-
tion where bedrock is
cavernous.

Whippany: WhA, WhB, Severe: seasonal high | Severe: seasonal high | Moderate: seasonal Severe: seasonal high

WIA, WIB. water table at a depth water table at a depth high water table at a water table at a depth
of % foot to 114 feet. of ¥ foot to 1% feet. depth of 1% foot to of 1% foot to 1% feet.
1% feet.
Whitman: Wm._.________| Severe: seasonal high | Severe: seasonal high | Severe: seasonal high | Severe: seasonal high

water table at sur-
face.

water table at sur-
face.

water table at sur-
face.

water table at sur-
face.

* Onsite investigations needed to d

 Material variable; onsite investigation needed.

Time

The formation of soils generally requires a long time
for changes to take place in the parent material. The
soils in northern Morris County formed since glaciation.
Soils in southern Morris County are much older and
have, therefore, a thicker and more completely weath-

ered profile.

Morphology of the Soils

This section contains a brief description of the
nomenclature of soil horizons. It also provides informa-

tion about the development of horizons.

etermine soil and water table conditions below a depth of 5 feet.

Major horizons

The results of the soil-forming factors can be dis-
tinguished by the different layers, or horizons, seen in
a soil profile. The profile extends from the surface of
the soil downward to material that is little altered by
the soil-forming processes.

Most soils contain three major horizons, A, B, and C.
These major horizons can be further subdivided by the
use of letters to indicate specific kinds of horizons.

of maximum leaching.

The A horizon is at or near the surface. It has an
accumulation of organic matter or represents the zone
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Local roads, streets,
and parking lots

Athletic fields

Picnic and play areas

Campsites, trailers,
and tents

Sanitary landfill*

Severe: seasonal wa-
ter table moderately
high; high frost-
action potential.

Moderate: moderate
frost-action potential.

Moderate: depth to
bedrock.

Severe: seasonal high
water table; high
frost-action poten-
tial.

Moderate: gently slop-
ing to steep.

Moderate: moderate
frost-action potential;
strongly sloping in
some places.

Severe:

Severe: seasonal wa-
ter table moderately
high; high frost-
action potential.

Moderate: moderate
frost-action potential;
bedrock cavernous in
places.

Severe: seasonal high
water table at a depth
of 1, foot to 114 feet;
high frost-action po-
tential.

Severe: seasonal high
water table at sur-
face; high frost-
action potential.

steep.....

Severe: seasonal wa-
ter table moderately
high.

Severe: excessive

gravel.

Severe: excessive

shale,

Severe: seasonal high
water table.

Severe: gently sloping
to steep;
excessive gravel.

Severe: excessive
gravel and stones;
strongly sloping in
some places.

Severe: steep... ... ...

Severe: seasonal wa-
ter table moderately

high.

Moderate: water table
below a depth of 20
inches during season
of use.

Moderate: gravel con-
tent.

Moderate: moderate
shale.

Severe: seasonal high
water table.

Moderate: excessive

slopes in places; mod-
erate gravel.

Moderate: moderate
gravel and stones;
strongly sloping in
some places.

Severe: steep.........._...__

Moderate: water table
above a depth of 20
inches for short pe-
riods during season
of use.

Moderate: water table
below a depth of 20
inches during season
of use.

Moderate:
tent.

gravel con-

Moderate: moderate
shale.

Severe: seasonal high
water table.

Moderate: excessive
slopes in places;
moderate gravel.

Moderate: moderate
gravel and stones;
strongly sloping in
some places.

Severe: steep..... ...

Moderate: water table
above a depth of 20
inches for short
periods during season
of use.

Moderate: slope Slight Slight
Severe: seasonal high | Moderate: water table |Severe: water table
water table at a depth above a depth of 20 above a depth of 20

of 15 foot to 1% feet.

Severe: seasonal high
water table at sur-
face.

inches for short pe-
riods during season
of use.

Severe: water table
above a depth of 20
inches during season
of use.

inches during season
of use; slow permea-
bility.

Severe: water table
above a depth of 20

inches during season
of use.

Severe: seasonal water
table moderately high.

Moderate: hard bedrock
at a depth of 6 to 10
feet in most places.

Severe: insufficient
depth to bedrock.
Severe: seasonal high

water table.

Severe: rapid permea-
bility in substratum;
hazard of ground-water
pollution.

Slight: excessive stones
in some places.

Moderate: steep; exces-
sive stones in places.

Severe: seasonal water
table moderately high.

Slight to severe:
where bedrock is
cavernous.

severe

Severe: seasonal high
water table at a depth
of 1% foot to 1% feet.

Severe: seasonal high
water table at surface;
very stony.

The Al and Ap horizons are at the surface and have
an accumulation of organic matter. The A2 horizon is
beneath the surface and represents a zone of leaching.
In Morris County the A2 horizon is typically paler in
color than the Al, Ap, or underlying B horizons.

The B horizon is underneath the A horizon and is
commonly called the subsoil. The B horizon represents
the zone of accumulation of material leached from the
A horizon or formed in place as a result of weathering.
Most soils in Morris County have a B horizon in which
clays and associated oxides of iron and aluminum,
leached from the A horizon, have accumulated. Such a

horizon is called a B2t horizon, as in soils in the Annan-
dale series. A firm, dense, slowly permeable layer in
the subsoil is a Bx horizon, which occurs in the Annan-
dale soils. Other horizons have formed within the B
horizon, largely by weathering of and alteration of
material in place. The weathering may be due to
oxidation or reduction of iron or to the weathering of
clay minerals. The B horizon is generally firmer, has a
blocky or prismatic structure, and is generally firmer
and lighter colored than the A horizon but darker
colored than the C horizon. Most younger soils have a
weakly developed B horizon.
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_The C horizon is below the A or B horizons. It con-
sists of material that is little altered by the soil-forming
processes but may be modified by weathering. The C
horizon is commonly called parent material.

Processes of soil horizon differentiation

Several processes are involved in the differentiation
of soil horizons in the soils of Morris County. These
include the accumulation of organic matter, the leach-
ing of soluble salts, reduction and translocation of ironm,
the formation of structure, and some translocation and
loss of clay minerals, aluminum, silica, and iron. These
processes are continually taking place and generally at
the same time throughout the profile. These processes
are timed in thousands of years.

The accumulation of organic matter takes place with
the decomposition of plant residue. This process dark-
ens the surface layer and helps form the A1 horizon.
Organic matter, once it has been lost, takes a long time
to replace.

Most of the soils in Morris County have a distinct
subsoil. It is believed that some of the lime and other
soluble salts were leached before the translocation of
iron and clay took place. Such factors as the kinds of
salt originally present, the depth to which the soil
solution percolates, and the texture of the profile all
affect leaching.

Well drained and moderately well drained soils in
Morris County have a yellowish-brown or reddish-
brovyn subsoil. These colors are mainly caused by thin
coatings of iron oxides on sand and silt grains. Weak
to moderate development of subangular blocky struc-
ture has taken place, but the subsoil contains the same
or slightly more clay than the overlying surface layer.

The reduction and transfer of iron is associated
mainly with the wetter, more poorly drained soils. This
process is called gleying. Poorly drained to very poorly
drained soils, such as Parsippany, Whitman, and Preak-
ness soils, have a subsoil and underlying material that
are grayish colored, indicating reduction and transfer
of iron. Moderately well drained to somewhat poorly
drained soils have yellowish-brown, reddish-brown, and
gray mottles, which indicate the segregation of iron.

A fragipan developed in the subsoil of many mod-
erately well drained and somewhat poorly drained soils.
This horizon is very firm and brittle when moist and
hard when dry. Soil particles are tightly packed so that
bulk density is high and pore space is low. Genesis of
these horizons is not fully understood, but studies show
that swelling and shrinking take place in alternating
wet and dry periods. This may account for the tight
packing of soil particles and also a gross polygonal
pattern of cracks in the fragipan. Clay, silica, and
oxides of aluminum are the most likely cementing
agents that cause brittleness and hardness.

Classification of the Soils

Soils are classified so that we can more easily remem-
ber their significant characteristics. Classification en-
ables us to assemble knowledge about the soils, to see
their relationship to one another and to the whole
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environment, and to develop principles that help us to
understand their behavior and their response to manip-
ulation. First through classification and then through
use of soil maps, we can apply our knowledge of soils
to specific fields and other tracts of land.

The narrow categories of classification, such as those
used in detailed soil surveys, allow us to organize and
apply knowledge about soils in managing farms, fields,
and woodlands; in developing rural areas; in engineer-
ing work; and in many other ways. Soils are placed in
broad classes to facilitate study and comparison in large
areas, such as countries and continents.

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965 (11). Because this system is under continual
study, readers interested in developments of the current
system should search the latest literature available.

The current system of classification has six cate-
gories. Beginning with the broadest, these categories
are the order, the suborder, the great group, the sub-
group, the family, and the series. In this system the
criteria used as a basis for classification are soil
properties that are observable and measurable. The
properties are chosen, however, so that soils of similar
genesis, or mode of origin, are grouped. In table 8, the
soil series of Morris County are placed in some cate-
gories of the current system. Classes of the current
system are briefly defined in the following paragraphs.

Orders.—Ten soil orders are recognized. The prop-
erties used to differentiate among soil orders are those
that tend to give broad climatic groupings of soils. The
two exceptions to this are the Entisols and Histosols,
which occur in many different climates. Each order is
named with a word of three or four syllables ending in
sol (Inceptisol).

Suborders.—Each order is divided into suborders
based primarily on those soil characteristics that seem
to produce classes that have the greatest genetic simi-
larity. The suborders narrow the broad climatic range
permitted in the orders. The soil properties used to
separate suborders are mainly those that reflect either
the presence or absence of waterlogging or soil dif-
ferences that result from the climate or vegetation. The
names of suborders have two syllables. The last syllable
indicates the order. An example is Aquept (Aqu, mean-
ing water or wet, and ept, from Inceptisol).

Great groups.—Soil suborders are divided into great
groups on the basis of uniformity in the kinds and
sequence of major soil horizons and features. The
horizons used to make separations are those in which
clay, iron, or humus has accumulated; those that have
pans that interfere with growth of roots, movement
of water, or both; and thick, dark-colored surface
horizons. The features used are the self-mulching prop-
erties of clay, soil temperature, major differences in
chemical composition (mainly calcium, magnesium, so-
dium, and potassium), dark-red and dark-brown colors
associated with basic rocks, and the like. The names of
great groups have three or four syllables and are made
by adding a prefix to the name of the suborder. An
example is Fragiaquepts (Fragt, meaning brittle hori-
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TABLE 8.—Classification of soil series and selected land types

Series Family Subgroup Order
Adrian Sandy or sandy-skeletal, mixed, euic, mesic...._..__.. Terric Medisaprists ... Histosols.
Alluvial land Unclassified Aquents and Ochrepts ™ ... Entisols and

Inceptisols.

Alluvial land, wet_.___ .| Uneclassified Fluvaquents® Entisols.
Annandale Fine-loamy, mixed, mesic Typic Fragiudults Ultisols.
Bartley. Fine-loamy, mixed, mesic Typic Fragiudalfs Alfisols.
Biddeford * Fine, illitie, nonacid, mesic.._..__ Histic Humaquepts ... Inceptisols.
Boonton Coarse-loamy, mixed, mesic Typic Fragiudalfs Alfisols.
Califon Fine-loamy, mixed, mesic Typic Fragiudults Ultisols.
Califon variant | Fine-loamy, mixed, mesic Aquic Hapludults Ultisols.
Carlisle Euic, mesic Typic Medisaprists Histosols.
Cokesbury Fine-loamy, mixed, mesic Typic Fragiaquults ... Ultisols.
Edneyville____. Fine-loamy, mixed, mesic Typic Hapludults_.._.. | Ultisols.
Ellington variant ... Coarse-loamy, mixed, mesic Aquic Dystrochrepts Inceptisols.
Haledon Coarse-loamy, mixed, mesic Aquic Fragiudalfs Alfisols.
Hibernia Coarse-loamy, mixed, mesic Aquic Fragiudults ... Ultisols.
Holyoke Loamy, mixed, mesic Lithic Dystrochrepts .| Inceptisols.
Klinesville Loamy-skeletal, mixed, mesic .. Lithic Dystrochrepts ... ... Inceptisols.
Minoa _| Coarse-loamy, mixed, mesic Aquic Dystric Eutrochrepts...._._____ Inceptisols.
Muck Unclassified Medisaprists and Medihemists *._____] Histosols.
Neshaminy Fine-loamy, mixed, mesic Ultic Hapludalfs Alfisols.
Netcong Coarse-loamy, mixed, mesic.. _| Ruptie-Ultic Dystrochrepts . Inceptisols.
Otisville _| Sandy-skeletal, mixed, mesic Typic Udorthents. .. __.| Entisols.
Parker Loamy-skeletal, mixed, mesic Typic Dystrochrepts ... Inceptisols.
Parsippany Fine, mixed, mesic | Aeric Ochraqualfs | Alfisols.
Pattenburg Loamy-skeletal, mixed, mesiec .. Typic Hapludults .| Ultisols.
Penn Fine-loamy, mixed, mesic Ultic Hapludalfs Alfisols.
Pompton Coarse-loamy, mixed, mesic Aquic Dystrochrepts.._____ ] Inceptisols.
Preakness _| Coarse-loamy, mixed, acid, mesic Typic Humaquepts...... ...| Inceptisols.
Preakness variant Sandy, mixed, acid, mesic Histic Humaquepts Inceptisols.
Reaville variant.__.________ Fine-loamy, mixed, mesic Aquic Hapludalfs Alfisols.
Ridgebury. Coarse-loamy, mixed, mesic .. Aeric Fragiaquepts. . Inceptisols.
Riverhead Coarse-loamy, mixed, mesic Typic Dystrochrepts......_._____ ] Inceptisols.
Riverhead variant....___________] Coarse-loamy, mixed, mesic ... . .| Dystric Eutrochrepts ... ] Inceptisols.
Rockaway Coarse-loamy, mixed, mesic ... Typic Fragiudults .| Ultisols.
Turbotville Fine-loamy, mixed, mesic Aquic Fragiudalfs ... Alfisols.
Washington Fine-loamy, mixed, mesic Ultic Hapludalfs : | Alfisols.
‘Whippany. Fine, mixed, mesic Aquic Hapludalfs Alfisols.
Whitman Coarse-loamy, mixed, mesic Typic Fragiaquepts. ... Inceptisols.

! Classification is at the great group level instead of subgroup.

2 These soils are taxadjuncts to the Biddeford series. They are outside the defined range for the series in having redder colors

and mixed mineralogy.

zoirls), aqu for wetness or water, and ept, from Incepti-
sols).

Subgroups.—Great groups are divided into sub-
groups, one that represents the central (typic) segment
of the group and others, called intergrades, that have
properties of the group and also one or more properties
of another great group, suborder, or order. Subgroups
may also be made in those instances where soil prop-
erties intergrade outside of the range of any other great
group, suborder, or order. The names of subgroups are
derived by placing one or more adjectives before the
name of the great group. An example is Aeric Fragi-
aquepts (better aerated than typical).

Families.—Subgroups are divided into families pri-
marily on the basis of properties important to the
growth of plants or of the behavior of soils when used
for engineering. Among the properties considered are
texture, mineralogy, reaction, soil temperature, permea-
bility, thickness of horizons, and consistence. A family
name consists of a series of adjectives preceding the
subgroup name. The adjectives are the class names for
texture, mineralogy, and so on, that are used as family

differentiae (see table 8). An example is the coarse-
loamy, mixed, mesic family of Aeric Fragiaquepts.

Relationship of Soil Series

In table 9 the soil series of Morris County are grouped
to show the relationship of parent material and natural
drainage under which the soils formed.

Geology

Most of Morris County north and west of a line
extending from Bernardsville through Morristown,
Boonton, and Riverdale is in the Appalachian Highlands
and is underlain by Precambrian gneissic bedrock (5).
This part of the county is typically mountainous. It has
broad, rounded or flat-topped ridges. The average ele-
vation is 1,000 feet but ranges to as much as 1,388 feet.
Narrow valleys are 300 to 600 feet below the ridges.
These valleys are mostly related to faulting and are
underlain by limestone, sandstone, or shale bedrock.
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TABLE 9.—Soil series arranged to show relationship between parent material and drainage

Parent material

Excessively
drained

Well
drained

Moderately
well
drained

Somewhat

poorly
drained

Poorly
drained

Very
poorly
drained

Glacial till deposits:
Weathered to a depth of 12 to 20 inches:
Gravelly to extremely stony silt loams
formed in till derived mainly from
basalt and red shale.

Weathered to a depth of 20 to 40 inches:
Gravelly to extremely stony sandy
loams formed in till derived mainly
‘from granitic gneiss.

Weathered to a depth of 80 to 50 inches:

Gravelly to stony sandy loams formed

in till derived mainly from granitic
gneiss.

Weathered to a depth of 40 to 60 inches:
Gravelly to extremely stony loams or
silt loams formed in till derived
mainly from red shale and basalt.

Loams and gravelly to extremely stony
loams formed in strongly weathered
till derived mainly from granitic
gneiss.

Loams or gravelly loams formed
largely in strongly weathered till
derived mainly from granitic gneiss
but in places from limestone
residuum in the lower part.

Glacial outwash deposits:
Weathered to a depth of 14 to 24 inches:
Gravelly loamy sands formed in
outwash derived mainly from
granitic gneiss.

Weathered to a depth of 24 to 40 inches:
Gravelly sandy loams formed in
outwash derived mainly from
granitic gneiss but with an
admixture of limestone.

Weathered to a depth of 20 to 50 inches:
Gravelly sandy loams formed in
outwash derived mainly from
granitic gneiss.

Old beach deposits:
Weathered to a depth of 20 to 30 inches:
Fine sandy loams formed in old beach
deposits derived from red shale,
siltstone, and sandstone.

Lacustrine deposits:
Weathered to a depth of 24 to 50 inches:
Soils formed in stratified silty and
clayey sediments.

Soils formed in stratified silty and
sandy sediments.

Residuum from underlying rock:
Weathered to a depth of 10 to 20 inches:
Shaly silt loams formed in residuum
of red shale or siltstone.

Weathered to a depth of 20 to 60 inches:
Shaly silt loams formed in residuum
of red shale or siltstone.

Gravelly loams formed in residuum of
red conglomerate rock.

i

Holyoke ...

Rockaway._. .

Netcong

Rockaway . .

Otisville. ..

Annandale _

Washington _|

| Boonton....___

Califon ... ___

Bartley . .

Hibernia ...

Hibernia ...

Haledon

Ridgebury

Ridgebury

Whitman.

Califon .. ...

Turbotville ..

Cokesbury . |

Riverhead

variant.

Riverhead

Ellington
variant,

Klinesville

Pompton.._____

Ellington
variant.

Whippany_ ...

Minoa

Preakness

Preakness
variant.

Parsippany._...

Biddeford.

Penn

Reaville
variant.

Reaville
variant.

Pattenburg'...1
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TABLE 9.—Soil series arranged to show relationship beween parent material and drainage—Continued

Moderately Somewhat Very
Parent material Excessively Well well poorly Poorly poorly
drained drained drained drained drained drained
Gravelly to very stony silt loams Neshaminy
formed in residuum of basalt.
Gravelly to extremely stony sandy Parker | Edneyville | Califon Califon Cokesbury
loams or loams formed in residuum variant. variant.
or colluvium of granitic gneiss.
Organic deposits:
Organic soils 15 to 50 inches deep over a
mineral substratum:

Muck underlain by sand or loamy Adrian.

sand.

Muck underlain by clay Muck, shal-
low over
clay.

Muck underlain by loam, silt loam, Muck, shal-

or silty clay loam. low over
loam.
Organic soils more than 50 inches thick Carlisle.
Recent alluvial deposits Alluvial Alluvial Alluvial Alluvial
land. land. land. land, wet.

The rest of the county, southeast of a line from
Bernardsville to Riverdale, is in the Piedmont Plateau
or lowlands. It is mostly underlain by soft red shale or
sandstone bedrock. Within this zone are two prominent
ridges, Long Hill and Hook Mountain, which are out-
crops of hard, dark-colored basalt bedrock.

The gneissic bedrock in the Appalachian Highlands
has mixed mineralogy of oligoclase, quartz, and lesser
amounts of orthoclase, hornblende, and biotite. It is
mainly coarse grained to very coarse grained. When it
weathers, the hard quartz grains remain as medium
to coarse, angular sand grains, which give the loamy
soils that formed in this material a gritty feel.

Brunswick Shale (4), the dominant formation in the
Piedmont lowlands, is a soft red shale or siltstone that
is interbedded with sandstone. The soils that formed in
this material contain a high proportion of weathered
shale and consist mostly of silt or fine sand.

The basalt is a fine-grained traprock that is nearly
devoid of quartz and other resistant minerals. On
weathering, the basalt gives the soils a silt loam or
sandy loam texture.

Morris County has been subject to repeated periods
of glaciation. The glaciers have scoured the northern
part of the county to bare rock in many places, deposited
glacially mixed and transported material over much of
the county, and altered the drainage pattern. Glacial
deposits of at least three different ages (9) exist in
the county today (9). The oldest are deeply and inten-
sively weathered, but they are so eroded that only
remnants remain. Califon, Annandale, and Cokesbury
soils on top of Schooley’s Mountain are among the soils
that formed in the oldest glacial deposit. These soils
have strongly expressed horizons.

The intermediate-aged glacial deposits are more

sandy, less clayey, and otherwise less deeply and in-
tensively weathered than the older deposits. Netcong
soils, which formed in these deposits, have less strongly
expressed horizons than those of soils that formed in
older deposits.

The youngest and most extensive area of glacial
deposits is in the northern half of Morris County, north
of a line from Hackettstown to Dover, Morris Plains,
Morristown, and Chatham. These deposits are on.1y
thinly and slightly weathered. Rockaway, Hibernia,
Haledon, and Boonton soils that formed in these com-
paratively recent deposits have weakly expressed hori-
Zons.

In addition to being of different age, the deposits in
the county also have different composition. In most of
Morris County, in that area underlain by gneissic bed-
rock, the glacial deposits are largely granitic material;
in the eastern part of the county, they are mainly shale
and traprock material. Between the two extremes in
composition are deposits that are a mixture of both
kinds of material.

Glacial outwash deposits also occur. The Riverhead
series is an example of a soil that formed in the slightly
weathered, gravelly and sandy, stratified material in
such deposits.

During the most recent period of glaciation, and
probably during the early periods as well, a large lake
known as Glacial Lake Passaic was formed in the Pied-
mont lowlands. It was bounded by the highlands to the
northwest; the Watchung Mountains to the southwest,
south, and east ; and the glacial ice to the north. During
the time when this area was a lake, glacial melt water
deposited fine-textured sediment on the bottom of the
lake. As the ice melted and an outlet developed, the lake
drained, leaving a nearly level basin of mainly silty and



108

clayey material. Whippany and Parsippany soils formed
in this material.

Included within the formerly glaciated areas are
hundreds of kettles, or basins. These kettles were filled
progressively as organic material, and mineral sediment
accumulated in them. Carlisle and Adrian soils formed
in these present-day lakes, ponds, shallow marshy areas,
and bogs.

Neshaminy, Penn, Edneyville, and Parker soils are
examples of soils that formed mainly in material
weathered from the underlying bedrock that has been
subject to little or no glacial influence. For the most
part, the material is old and deeply weathered. The soils
have strongly expressed horizons. On the steeper slopes,
where erosion removes weathered material almost as
fast as it forms, the soils are characteristically stony
and moderately deep.

Climate®

Morris County, although humid and temperate, has
a continental climate that has very little influence from
the ocean. The data on temperature and precipitation
shown in table 10 are mostly from the cooperative
weather station at Morris Plains, and the data on frosts
shown in table 11 are from the cooperative station at
Boonton.

Temperature in summer seldom exceeds 100° F, but

5I.’repared by DoNALD V. DUNLAP, climatologist for New Jersey,
National Weather Service, U.S. Department of Commerce.
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temperature in the middle or upper 90’s does occur
frequently. Winter temperature is generally not below
10° F for long periods, but is low enough that farm
drainage tile must be placed below a depth of 30 inches
for protection against freezing.

On the average, annual precipitation ranges from
about 46 to 49 inches throughout the county, and t}le
monthly averages show that precipitation is well dis-
tributed throughout the year. Nearly every year, how-
ever, there are periods when rainfall is not sufficient
for high-value crops. Consequently, the irrigated acre-
age has increased considerably in recent years, espe-
cially during the drought of 1961-66. Rainfall is heay—
iest in July and in August. Much of this rainfall in
summer accompanies thunderstorms—about 33 per
year. Between 11 and 16 inches of rain fell in the county
in August 1955, in connection with the passage of two
hurricanes and some thunderstorms.

The average length of the growing season in the
county is about 159 days. The average date of the last
killing freeze in spring is May 2, and that of the first in
fall is October 8. Probabilities for the last damaging
cold temperature in spring and the first in fall are
listed in table 11.

As a rule, temperature in winter is not low enough
to keep the ground frozen throughout the season. Rain-
fall during winter frequently warms the soil enough to
thaw it to a depth of several inches. Heavy rainfa}l
causes the partly thawed soils to be very erodible. Hail
is not frequent, but it can be destructive to high-value
crops.

TABLE 10.—Temperature and precipitation data
[Data mainly from Morris Plains; data on snow cover are a composite record from three stations]

Temperature Precipitation
Two years in 10 will have One year in 10
at least 4 days with: will have:

Average

High tem- Low tem- Days that depth of

perature perature have snow SNOw on

Average Average | equal toor | equal to or Average cover of days that

Month daily daily higher lower monthly Less More 1 inch or have snow
high low than— than— total than— than— more cover

N °F °F °F °F In In In In In
January 38 20 56 1 31 1.5 5.6 13 b
February.___| 40 20 57 4 2.9 1.8 4.5 12 8
March ______| 46 30 64 21 4.2 2.5 74 8 6
April____| 61 38 79 27 4.1 2.2 7.0 1 3
May .. | 72 46 86 35 4.5 1.7 6.5 0 0
June________| 77 bb 94 44 3.6 1.5 6.8 0 0
July .| 85 61 96 b1 4.3 1.2 7.6 0 0
August...___| 83 59 91 48 5.2 1.7 9.7 0 0
September 76 52 89 38 3.9 1.3 6.4 0 0
October_____| 67 41 80 30 34 1.0 6.9 *) 1
November._. 53 33 67 22 4.5 2.2 7.2 1 2
December.__. 41 22 57 6 41 1.2 5.7 9 3
Year... | 62 40 296 s—4 47.8 35.1 59.4 44 5

! Less than 0.5 day.
2 Average annual highest temperature.
® Average annual lowest temperature.
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TABLE 11.—Probabilities of last freezing temperatures in spring and first in fall

[Data from Boonton]
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Dates for given probability and temperatures

Probability
16° F or lower
Spring:
1 year in 10 later than | April b
2 years in 10 later than_ | March 26
5 years in 10 later than .. ] March 11

Fall:
1 year in 10 earlier than..._______ |
2 years in 10 earlier than.__________|
b years in 10 earlier than.__.________|

November 18
November 24
December 4

20° F or lower 24° F or lower 28° F or lower 32° F or lower
April 13 April 23 May 7 May 22

April 3 April 15 April 30 May 15

March 19 April 1 April 17 May 2
November 6 October 19 October 10 September 27
November 12 October 24 October 14 October 1
November 23 November 4 October 23 October 8

Farming

The pressure of residential, industrial, and com-
mercial land development is rapidly changing the
character of land use in Morris County. Much of the
county is now characterized by country estates and
part-time farms, the homes of persons whose main
interests lie in the nearby cities where they commute to
work. Farming is complex and technical, and emphasis
is placed on obtaining the highest possible yield per
acre. Assistance in planning current or future use of
the soils can be obtained from representatives of the
Morris County Soil Conservation District, the Soil
Conservation Service, the Agricultural Extension Serv-
ice, and other organizations that maintain offices in the
county.

In 1964 about 36,087 acres, or 12 percent of the
county, was in farms; by 1969 the acreage dropped to
about 29,114 acres, or 9.7 percent of the county. The
average size of a farm was 85.7 acres in 1964 and 90.1
acres in 1969. The following tabulation shows the use
of farmland in 1964 and 1969.

1964 1969
Acres Acres
Total cropland . 20,102 16,037
Harvested cropland .. . 13,663 9,757
Cropland used only for
pastureorgrazing. 2953 3,705
All other cropland...___________________. . 3,486 2,575
Woodland including woodland
pasture ... 8,481 9,099

In 1969, 6,300 acres of hay was harvested, 1,550
acres of corn, 500 acres of sweet corn, 300 acres of
cabbage, 150 acres of lettuce, 150 acres of tomatoes, and
150 acres of peppers.
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Glossary

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between
the amount of soil water at field capacity and the amount at
wilting point. It is commonly expressed as inches of water
per inch of soil.

Boulder. A large, rounded, detached or transported rock.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand,
and less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggre-
gate. Synonyms: clay coat, clay skin.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to deseribe consistence are—

Loose.—Noncoherent when dry or moist; does not hold to-
gether in a mass.

Friable.—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
t}ll)lllmb and forefinger, but resistance is distinetly notice- -
able.
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Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft—When dry, breaks into powder or individual grains
under very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Coarse fragments. Mineral or rock particles more than 2 milli-
meters in diameter.

Cobble. A rounded or partly rounded fragment of rock, 8 to 10
inches in diameter.

Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course
and, thus, to protect areas downslope from the effects of
such runoff.

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation
that existed during the development of the soil, as opposed
to altered drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage outlets.
ng%n different classes of natural soil drainage are recog-
nized.

Excessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable
and are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils that have uniform color in the
A and upper B horizons and mottling in the lower B and
the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and some soils commonly have mottling
at a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, al-
though mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They
have a dark-gray or black surface layer and are gray or
light gray, with or without mottling, in the deeper parts of
the profile. .

Flood plain. Nearly level land, consisting of stream sediments,
that borders a stream and is subject to flooding unless pro-
tected artificially.

Fragipan. A loamy, brittle, subsurface horizon that is very low
in organic-matter content and clay but is.rich in silt or very
fine sand. The layer is seemingly cemented. When dry, it is
hard or very hard and has a high bulk density in comparison
with the horizon or horizons above it. When moist, the fragi-
pan tends to rupture suddenly if pressure is applied, rather
than to deform slowly. The layer is generally mottled, is
slowly or very slowly permeable to water, and has few or
many bleached fracture planes that form polygons. Fragi-
pans are a few inches to several feet thick; they generally
occur below the B horizon, 5 to 40 inches below the surface.

Glacial deposit or glacial drift (geology). Rock material trans-
ported by glacial ice and then deposited; also includes the
sorted and unsorted material deposited by streams flowing
from glaciers.

Glacial outwash (geology). Cross-bedded gravel, sand, and silt
deposited by melt-water as it flowed from glacial ice.

Glacial till (geology). Unsorted, nonstratified glacial drift con-
sisting of clay, silt, sand, and boulders transported and
deposited by glacial ice.

Gravel. Rounded or angular rock fragments that are not promi-
nently flattened and are as much as to 3 inches in diameter.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-
forming processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below
an O horizon. This horizon is the one in which living
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organisms are most active and therefore is marked by
the accumulation of humus. The horizon may have lost one
or more of soluble salts, clay, and sesquioxides (iron and
aluminum oxides). .

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A
to the underlying C horizon. The B horizon also has dis-
tinctive characteristics caused (1) by accumulation of
clay, sesquioxides, humus, or some combination of these;
(2) by prismatic or block structure; (8) by redder or
stronger colors than the A horizon; or (4) by some combi-
nation of these. Combined A and B horizons are usually
called the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be
like that from which the overlying horizons were formed.
If the material is known to be different from that in the
solum, a Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Lacustrine deposit (geology). Material deposited in lake water
and exposed by lowering of the water level or elevation of the
land.

Leaching. The removal of soluble material from soils or other
material by percolating water.

Loam. Soil material that is 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand.

Morphology, soil. The physical makeup of the soil, including the
texture, structure, porosity, consistence, color, and other
physical mineral, and biological properties of the various
horizons, and their thickness and arrangement in the soil
profile.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms
are as follows: abundance—few, common,, and many; size—
fine, medium, and coarse; and contrast—faint, distinct, and
prominent. The size measurements are these: fine, less than
5 millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
slow, moderately slow, moderate, moderately rapid, and
rapid.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline.
An acid, or “sour,” soil is one that gives an acid reaction;
an alkaline soil is one that is alkaline in reaction. In words,
the degrees of acidity or alkalinity are expressed thus:

pH
Extremely acid .. __Below
Very strongly acid _4.5 t
Strongly acid . __ 5.1t
Medium acid ... .. 5.6t
Slightly acid . ____ 6.1t

45 Neutral 6.6 t0 7.3
0 5.0 Mildly alkaline._ 74t017.8
0 5.5 Moderately alkaline 7.9 to 8.4
0 6.0 Strongly alkaline ____ 8.5t09.0

6.5 Very strongly

alkaline _______ 9.1 and higher

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composi-
tion. The textural class name of any soil that contains 85
percent or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 per-
cent clay.

Stone. Rock fragment more than 10 inches in diameter if rounded
or more than 15 inches along the longer axis if flattened.
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Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than horizontal),
columnar (prisms with rounded tops), blocky (angular or
subangular), and granular. Structureless soils are either
single grained (each grain by itself, as in dune sand) or
massive (the particles adhering together without any regu-
lar cleavage, as in many claypans and hardpans).

Subseil. Technically, the B horizon; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface layer. A term used in nontechnical soil descriptions for
one or more layers above the subsoil; generally, the A
horizon.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream ter-
races are frequently called second bottoms, as contrasted to
flood plains, and are seldom subject to overflow. Marine
terraces were deposited by the sea and are generally wide.
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Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
loamy sand, sandy loam, loam, silt loam, silt, sandy clay
loam, clay loam, silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sand loam classes may be
further divided by specifying “coarse,” “fine,” or “very fine.”

Variant, soil. A soil having properties sufficiently different from
those of other known soils to suggest establishing a new soil
series, but a soil of such limited known area that creation of
a new series is not believed to be justified.

Water table. The highest part of the soil or underlying rock
material that is wholly saturated with water for a month or
more. In some places an upper, or perched, water table may
be separated from a lower one by a dry zone.

Water table, perched. The upper surface of a body of free ground
water that is separated from an underlying body of ground
water by unsaturated material.

Weathering. All physical and chemical changes produced in rocks
at or near the earth’s surface by atmospheric agents. These
changes result in more or less complete disintegration and
decomposition of the rock.






GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil
series to which the mapping unit belongs. The suitability of the soils for crops and pasture is defined in
the description of each mapping unit. The capability classification system is described on pages 62 to 65.
For general information about the use of soils as woodland and as wildlife habitat, refer to the sections

"Woodland" and "Wildlife." Other information is given in tables as follows:
Acreage and extent, table 1, Engineering uses of the soils, tables
page 11. 4, 5, and 6, pages 68 through 87.
Estimated average yields, table 3, Town and country planning, table 7,
page 65. page 90.
De- Capability
scribed unit
Map on
symbol Mapping units page Symbol
Ad AdTiaN MUCK= === - - s oo e s e oo e o oo —oooSooooossoooo 12 VIIw-41
Ae Alluvial land=---c--- oo e m e — oo —s—soo—sooomooe- 13 VIw-86
Am Alluvial land, Wet--------mmmm e oo oo e mm e oo o—o-—oo—-oooooooo- 13 VIiw-46
AnB  Annandale gravelly loam, 3 to 8 percent slopes--------=----------=--------------ooo 14 IIe-53
AnC  Annandale gravelly loam, 8 to 15 percent slopes----------~----------------------oo 15 IITe-53
BaA  Bartley loam, 0 to 3 percent slopes-------~--=-=----—-==------------oooomooooomoooos 16 ITw-71
BaB Bartley loam, 3 to 8 percent slopeS---------------—--—-=------oooo--oooooooooooooes 16 Ile-71
BbC Bartley gravelly loam, 8 to 15 percent slopes---------~------=-------o----m-m-o oo 17 IITe-71
Bd Biddeford silt 1O@M--=--—=-=-—=—==--—— -« oo e oo —- - - o-—oo-oo - 17 Viw-46
BoB  Boonton gravelly loam, 3 to 8 percent Slopes---------------------c-=--=-oooosooos 18 ITe-5
BoC  Boonton gravelly loam, 8 to 15 percent slopes----------------------o-o-oommomom oo 18 IIIe-5
BpC  Boonton and Haledon extremely stony soils, & to 15 percent slopes----------------- 19 VIIs-22
CaA Califon loam, O to 3 percent slopes-----------------—-——---------ooomo-oooooo oo 20 ITw-71
CaB Califon loam, 3 to 8 percent slopeS------------=-----—------=---------ooo--s-ooooos 20 IIe-71
CaC Califon loam, 8 to 15 percent slopeS------==---=-------—--=---=-=--------—--=------ooo 20 I1Ie-71
CbB  Califon gravelly loam, 3 to 8 percent slopes----------------------------------moo- 20 1Te-71
CcB  Califon very stony loam, 2 to 8 percent slopeS-----------=-=--—--------=------------- 20 VIs-75
CcC  Califon very stony loam, 8 to 15 percent slopes---------=---=-----------==------"-~" 21 VIs-75
CdB Califon loam, friable subsoil variant, 3 to 8 percent slopes---------------------- 22 1Ie-71
Cm Carlisle MUCK-=---m oo oo oo s s e s s e s s oo oo oo es—ooooo—ooo oo 22 IIIw-41
CoA  Cokesbury gravelly loam, 0 to 3 percent slopes--------------=------------=------""- 23 IVw-82
CoB  Cokesbury gravelly loam, 3 to 8 percent slopes---------------------m-------o—m o= 24 Tvw-82
CsB  Cokesbury extremely stony loam, 0 to 8 percent slopes--------=-=-------------=-=-- 24 VIIs-77
EdB  Edneyville gravelly loam, 3 to 8 percent slopes----------------------------=----- oo 25 Ile-58
EdC  Edneyville gravelly loam, 8 to 15 percent slopes-------------------=-------------- 25 IIIe-58
EdD  Edneyville gravelly loam, 15 to 25 percent slopeS---------------------=--------o- 25 IVe-58
E1B  Ellington fine sandy loam, loamy subseil variant, 3 to 8 percent slopes----------- 26 ITw-25
E1C Ellington fine sandy loam, loamy subsoil variant, 8 to 15 percent slopes---------- 26 I1Te-25
E1D Ellington fine sandy loam, loamy subsoil variant, 15 to 25 percent slopes------=~-~ 26 IVe-58
HaB Haledon silt loam, 3 to 8 percent slopes----------------=-------------------------- 27 IIe-71
HaC Haledon silt loam, 8 to 15 percent slopes----------------—---~------=-------------=- 27 I1Te-71
HbC Hibernia stony loam, 3 to 15 percent slopes-------------------------------==-~---"~ 28 IVs-34
H1D Hibernia very stony loam, 15 to 25 percent slopes---------=--=-=-----------------~---- 29 VIs-34
HoC Holyoke rocky silt loam, 5 to 15 percent slopes------------------=-------—--<--=-==- 30 VIs-17
HrE  Holyoke-Rock outcrop complex, 15 to 35 percent slopes-------------------------=-=--= 30 VIIs-22
KIE Klinesville shaly silt loam, 25 to 35 percent slopes--------~-----=---------------~ 30 Vile-66
Ma Made land, sanitary land fill--------=---=-s----m----mmomoooo—ooooo e oo ooeoooo o 31 | ee-----
MIA  Minoa silt loam, 0 to 3 percent slopes------------------—-----------ooooooeooo oo 32 I1Iw-70
MIB  Minoa silt loam, 3 to 8 percent Slopes-----------=------------=--------o-o--o--moo 32 ITIw-70
Ms Muck, shallow over clay-----=----=---------o-co oo oo ss--—sooooooomoooooooos 32 VIIw-41
Mu Muck, shallow over 10@M-----=—-—-—-—-- - s o———s—-oooooooomo oo ooosoo 32 VIIiw-41
NeB  Neshaminy gravelly silt loam, 3 to 8 percent slopes------------~-----=----------~-~ 33 ITe-55
NeC  Neshaminy gravelly silt loam, 8 to 15 percent slopes--------------------=--------~ 33 IITe-55
NfD  Neshaminy very stony silt loam, 15 to 25 percent slopes--------------=---=------~--~ 34 VIs-61
NtB  Netcong gravelly sandy loam, 3 to 8 percent slopes------------------------=--==-=--= 35 1Ie-7
NtC Netcong gravelly sandy loam, 8 to 15 percent slopes------------------------=--=--= 35 I1Te-7
0tC  Otisville gravelly loamy sand, 3 to 15 percent slopes------=----------------=------ 35 VIIs-12
0tD Otisville gravelly loamy sand, 15 to 25 percent slopes--------=-------=----------= 36 VIIs-12
PaC  Parker gravelly sandy loam, 3 to 15 percent slopes------------------------=------=~ 36 IITe-58



GUIDE TO MAPPING UNITS--Continued

De- Capability
scribed unit

Map on
symbol Mapping unit page Symbol
PbD  Parker very gravelly sandy loam, 15 to 25 percent slopes------------mmmoooooooooo 36 VIs-58
PeC  Parker-Edneyville extremely stony sandy loams, 3 to 15 percent slopes------------- 37 VIIs-22
PeD  Parker-Edneyville extremely stony sandy loams, 15 to 25 percent slopes------------ 37 VIIs-22
PfE  Parker-Rock outcrop complex, 20 to 35 percent slopesS---------==--eoooomomom oo 37 VIIs-22
Ph Parsippany silt 1o@m--------m-mm oo mm oo e oo 39 Ivw-80
Pk Parsippany silt loam, sandy loam substratum------------commmomm o 39 Ivw-81
P1B  Pattenburg gravelly loam, 3 to 8 percent SlopeS-----=-c----meoommm 40 ITe-58
P1C  Pattenburg gravelly loam, 8 to 15 percent slopeS-=---=----—sommmmmmmm o 40 I1Ie-58
PnB  Penn shaly silt loam, 3 to 8 percent slopes---—--=---- s 41 Ile-65
PnC  Penn shaly silt loam, 8 to 15 percent slopes------------m-oommmmmm e 41 IITe-65
PoD  Penn-Klinesville shaly silt loams, 15 to 25 percent slopeS----------=----—-—ouo—-- 41 VIe-65
Ps Pits, sand and gravel--------- oo o 41 | e------
PtA  Pompton sandy loam, 0 to 3 percent S1opeS-----=-----mmmmmmm oo 42 ITw-25
PtB  Pompton sandy loam, 3 to 8 percent sSlopeS---------moommmom o 42 IIw-25
PvA  Preakness sandy loam, 0 to 4 percent slopesS----------=-cooo oo 43 IVw-36
Pw Preakness sandy loam, dark surface variant----------cooooo o _______ 44 IVw-36
ReB  Reaville shaly silt loam, deep variant, 0 to 5 percent slopes----------—--—---o—- 45 TIw-70
RgA  Ridgebury very stony loam, O to 3 percent slopeS--------=------mommmm 46 VIIs-38
RIB  Ridgebury extremely stony loam, 3 to 10 percent slopes------------c--ooevoo . 46 VIIs-38
RmA  Riverhead gravelly sandy loam, 0 to 3 percent SlOpeS=------------omomommonmmuoo o 47 1-7
RmB Riverhead gravelly sandy loam, 3 to 8 percent SlopeS--------=---moommmmmmmm_o 47 Ile-7
RmC  Riverhead gravelly sandy loam, 8 to 15 percent slopeS----------—--comomommmo o 47 IIle-7
RnB  Riverhead gravelly sandy loam, neutral variant, 2 to 8 percent slopes------------- 48 Ile-7
RoB  Rockaway gravelly sandy loam, 3 to 8 percent slopesS-------=-=--—----c-oo - -—-- 50 IIe-5
RoC Rockaway gravelly sandy loam, 8 to 15 percent slopeS---------==-mcoemmm o 50 IIle-5
RpC Rockaway very stony sandy loam, 3 to 15 percent slopes----------------ooooo—— - 50 VIs-19
RrD  Rockaway extremely stony sandy loam, 15 to 25 percent slopes-----------—---——————— 50 VIIs-22
RsC  Rockaway-Rock outcrop complex, 3 to 15 percent slopes--------=--—coooomoomo_ 51 VIIs-22
RsD  Rockaway-Rock outcrop complex, 15 to 25 percent slopes-----------------cooooo o 51 VIIs-22
RsE  Rockaway-Rock outcrop complex, 25 to 45 percent S1opes------=-=-=-ccmmommmommn o 51 VIIIs-23
Rt ROCK OULCTOp~ - oo mm oo o e 52 VIIIs-23
RvF  Rock outcrop-Rockaway compleXx, Steep-----e-cmommmomm oo 52 VIIIs-23
TuA  Turbotville loam, 0 to 3 percent S1OpeS--=-=--m--mmmmomme o 53 IIw-71
TuB Turbotville loam, 3 to 8 percent SIOpeS~=—--v--mmmmmm oo 53 IIe-71
Ua Urban land----- - o oo oo oo e oo 53 | eeeeee-
Ub Urban land, wet------- - oo o e 53 [
Ue Urban land-Edneyville compleX-------mooo oo . 53 | e
Uh Urban land-Haledon compleX--------mommmm oo . 54 | eeeeeao
Uk Urban land-Neshaminy compleX-=--=== oo L7 S e ———
Um Urban land-Penn compleX----=---cmom oo - 54 | e
Un Urban land-Preakness compleX------m-commmmm oo .- 54 | aeeeea-
Up Urban land-Riverhead complex---------cmmmmmmm e oo 54 | aeeee--
UrC  Urban land-Rockaway complex, gently sloping and sloping-------«=-=-cooocooomoo - 54 ] -------
UrD Urban land-Rockaway complex, moderately Steep-------=mcommmmmmmm 55 | e
Uw Urban land-Whippany compleX---=n=c-oommmmmmm . 55 | —-eeeo-
WaB Washington loam, 0 to 8 percent SlOpeS-----=== - mm . 56 IIe-54
WhA  Whippany silt loam, 0 to 3 percent Slopes------=—oo-ooommwmm oo 57 ITIw-70
WhB Whippany silt loam, 3 to 8 percent SlOpeS-—----=—=cmo oo~ 57 I1Iw-70
WIA  Whippany silt loam, sandy loam substratum, O to 3 percent slopes----------=----—-= 57 IIIw-70
W1B  Whippany silt loam, sandy loam substratum, 3 to 8 percent slopes-----------~=-~--- 57 IIIw-70
Wm Whitman very Stony loam-------— - oo - 58 VIiIs-45
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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